
1941 DODGE FLUID DRIVE TWO-DOOR SEDAN 

Courtesy of the Chrysler Corporation 


AUTOMOBILE 

ENGINEERING 


A HOME-STUDY COURSE AND 
GENERAL REFERENCE WORK 

o*t, Construction, Care, and Repair 
of Cars and Trucks; on Ignition and 
Starting Systems; also Instructions on 
Diesel Engines; Service Station Operation 

Prepared by a Staff 
of Automobile Experts 
Under the Supervision oi 

RAY F. RUNS 

Technical Editor "Automobile Digest" 

Principal, Automotive Vocational High School, Cincinnati 
Public Schools, Member of Society of Automotive Engineers 



AMERICAN TECHNICAL SOCIETY 

CHICAGO. U.S.A. 





Copyright, 1909, 1910, 1912, 1915, 1916, 1917,' 1918, l'9l9, 1920, 
1921, 1922, 1923, 1924, 192ls, 1927, 1930, 1932, 1935, 1937, 
1941, By AMERICAN TEOHNIOAli SOCIETY 


COPraiGHTED IN GRE5AT BRITAIN 
ALL RIGHTS RESERVED 

Reprinted 1944 


No portion of this book may be reproduced by 
the mimeograph process or by any other proc- 
ess without permission from the publishers. 


THIS BOOK IS CXDMPLETE AND UNABRIDGED. 
It is printed on light-weight paper in conformity with 
government regulations for conserving paper pulp. 


Printed in U.S.A. 



Authors and Collaborators 


RAY J\ KUNS 

Principal, Automotive Vocational High School, Department of Vocational Education, 
. Cincinnati Public Schools 

Supervisor, National Defense Classes in General Auto Mechanics; Classes in 
Engine Tune-up and Dynamometer Testing 
Member, Society of Automotive Engineers 
Member, American Vocational Association 
^ Member, National Education Association 
Technical Editor, Automobile Digest 


CHARLES B. HAYWARD 

Consulting Engineer 

Formerly President and General Manager, The Stirling Press, New York Oty 
Member, The Aeronautical Society 




L. H. MORRISON", B.S. in M.E. 

Consulting Engineer 
Editor, Diesel Power 

Member, American Society of Mechanical Engineers 
Author, “High-Speed Diesel Engines” 




MORRIS A. HALL, B.S. 

Mechanical Engineer and Editor 
Author of “What Every Automobile Owner Should Know” 


TOM C, PLUMRIDOE 

Head, Automobile Engineering Department, American School 
Formerly Instructor U. S. Aviation Mechanics Training School, St. Paul, Minnesota 
Associate Member, Society of Automotive Engineers 



Authors and Collaborators — Continued 


FRANK C. MOCK 

Director of Engineering and Sales, Aircraft Carburetor Section, Bendix Products 
Division, Bendix Aviation Corporation, South Bend, Indiana 
Member, Society of Automotive Engineers 

❖ 

F. R. Deforest, b.s. 

Instructor, Automotive Design and Repair, Texas A. and M. College 
Instructor in Charge of Engine Testing Laboratory, Automotive Vocational High 
School, Cincinnati, Ohio 

Formerly Assistant Professor, Automotive Engineering, Mississippi A. and M. College 
Author, "Auto Trucks and Tractor Laboratory Manual” 

JAMES McKinney 

Vice-President and Educational Director, American Technical Society 
Formerly Assistant Professor, Vocational Education, University of Illinois 

❖ 

K. C. SMITH 

Instructor, Aircraft Engines, Automotive Vocational High School, Cincinnati, Ohio 
Co-ordinator Radial Aircraft Engine Assembly and Testing for National Defense 
Formerly Chief Tester, Experimental Laboratory, Le Bond Aircraft Engine 
Corporation, Cincinnati, Ohio 
Formerly Flight Mechanic, Royal Air Forces 
Formerly Diesel Engine Operator, Mexico and Cuba 
Author, "Marine Engines” 


❖ 

THOMAS A. O'CONIsrOR 

Sales Manager, Thompson De Jamette Company, Los Angeles, California 
Associate Member, Society of Automotive Engineers 


Acknowledgments 


G rateful acknowledgment is here made also for 
the invaluable cooperation of the foremost Auto- 
mobile Firms and Manufacturers, listed below, in 
making these volumes thoroughly representative of the very 
latest and best practice in the construction, operation, and 
repair of Automobiles, Aviation Engines, etc. ; also for the 
valuable drawings, data, illustrations, suggestions, criti- 
cisms, and other courtesies. 

Aeronautical Corporation of America, Middletown, Ohio; Allen 
Electric & Equipment Co., Kalamazoo, Mich.; The Buda Co., Har- 
vey, 111.; Buick Motor Div., General Motors Corp., Flint, Mich.; 
Bendix Products Corp., South Bend, Ind.; Ed. G. Budd Mfg. 
Co., Philadelphia, Pa.; Chevrolet Motor Div., General Motors Corp., 
Detroit, Mich.; Cadillac Motor Car Div., General Motors Corp., 
Detroit, Mich.; Continental Motors Corp., Detroit, Mich.; Chrysler 
Corporation, Chrysler, Dodge, DeSoto and Plymouth Sales Divisions, 
Detroit, Mich.; Crosley Corporation, Cincinnati, Ohio; -Carter Car- 
buretor Corporation, St. Louis, Mo.; Douglas Aircraft Co., Inc., Santa 
Monica, Calif.; Delco-Remy Div., General Motors Corp., Anderson, 
Ind.; Diesel Engine Division, General Motors Corp., Cleveland, 
Ohio; Evinrude Motors, Milwaukee, Wis.; Ford Motor Co., Dear- 
born, Mich.; Firestone Tire & Rubber Co., Akron, Ohio; B. F. Good- 
rich Co., Akron, Ohio; Graham-Paige Motors, Inc., Detroit, Mich.; 
Harley-Davidson Motor Co., Milwaukee, Wis.; Hall Mfg. Co., 
Toledo, Ohio.; Hudson Motor Car Co., Detroit, Mich.; Hercules 
Motors Corp., Canton, Ohio; International Harvester Co., Inc., 
Chicago, 111.; Lee Tire & Rubber Co., N. Y., N. Y.; Mallory Electric 
Corp., Detroit, Mich.; Nash Motors Div., Nash-Kelvinator Corp., 
Kenosha, Wis.; Olds Motor Works Div., General Motors Corp., 
Lansing, Mich.; Packard Motor Car Co., Detroit, Mich.; Philco 
Radio Corporation, Philadelphia, Pa.; Pontiac Motor Div., General 
Motors Corp., Pontiac, Mich.; Rubber Mfgrs. Association, N. Y., 
N. Y.; Studebaker Corporation, South Bend, Ind.; Sunnen Products 
Co., St. Louis, Mo.; U. S. Rubber Products Co., New York, N. Y,; 
The Wayne Works, Richmond, Ind.; Jos. Weidenhoff, Inc., Chicago, 
111.; Wagner Electric Corp., St. Louis, Mo.; Willys-Overland Motors, 
Inc., Toledo, Ohio; Yellow Truck & Coach Mfg. Co., Pontiac, Mich.; 
Zenith Carburetor Div., Bendix Aviation Corp., Detroit, Mich. 


FOREWORD 

y4 LTHOUGH recorded history is not wholly agreed as to 
the first man in America to perfect and operate an 
-^automobile, this honor is generally accorded to 
Charles E. Duryea of Springfield, Massachusetts, who on 
September 12, 1892, operated a Duryea gasoline automobile 
in that city. By the year 1900, a number of “gasoline 
buggies” were in process of manufacture and by 1910 auto- 
mobile building in the United States had begun to assume 
serious proportions. Quantity production methods have 
resulted in the building of over fifty-five million passenger 
cars and almost four million trucks. 

Approximately, five hundred thousand persons are engaged in the 
production of automobiles, with a payroll of approximately seven 
hundred million dollars each year. The total number of jobs made 
possible by motor transport, which includes automobile manufacture, 
petroleum refining, sales and servicing, road construction, etc., is over 
six million each year. 

Our highway systems total over nine hundred thousand miles of 
hard surfaced highways. Expenditures for highways in a recent year 
totaled approximately one billion dollars. Taxes paid by the automobile 
industry total almost one and one-half billion dollars yearly. Gasoline 
consumption is estimated at about twenty trillion gallons yearly and 
the consumption of automobile tires is in excess of fifty million. It is 
estimated that the vehicle miles traveled are more than one hundred 
fifty trillion yearly. 

As a result of the highly developed skill of automobile production, 
the call for old-fashioned repair service is gradually being displaced by 
a call for a new type of man trained in maintenance service. 

Perhaps the first line of defense, so to speak, against the needs of 
the modem motor car is the list of three hundred and twenty-five 
thousand gasoline service stations offering maintenance service in 
varying degrees. Next in point of number comes sixty-five thousand 
general repair garages and then some thirty-five thousand car dealers. 
The men required to man all of these stations require specialized 
training. 

Specialized equipment has been developed, designed to help the 
garage men diagnose motor car troubles. It is a matter of record that 
the scientific equipment is more accurate than the human element 
and the up-to-date stations are requiring men who can handle this 
type of equipment. 


There is no need to guess the type of lubricant required by any part 
of the automobile, nor is there any need to make an estimate or guess 
as to the exact amount of clearance to be allowed at any one point 
in the adjustment of the intricate automotive assemblage. Accurate 
information is provided in the way of lubrication charts, wiring dia- 
grams and data sheets. 

Service men have taken it upon themselves to attempt to make the 
automobile fool-proof and to make it a safer vehicle to go upon the 
highways. This has resulted in safety campaigns in the servicing of 
brakes, headlights, and the third vital item, front axle and steering 
geometry. 

Although the principle of the Diesel or oil engine is practically as old 
as that of the gasoline engine, which has been developed on the Otto 
cycle principle, it was not until comparatively recent years that the 
Diesel has begun to find a very large place in the transportation field. 
Diesel engines have been speeded up and light weight Diesels are being 
rotated approximately as fast as heavier gasoline engines. The Diesel 
engines are finding their place in road tractors, road machinery, farm 
tractors, buses, and trucks. The auto-mechanic, who has a well- 
grounded understanding of the principles and practices common in the 
automotive field, has little difficulty to transplant himself into the 
Diesel engine service field. It is anticipated by many that further 
development of the Diesel will insure its place in the passenger car 
transportation field. 

In the automobile racing field there have been a number of out- 
standing developments within recent years, chief of which is the pro^ 
pulsion of a motor vehicle over the salt beds of Utah at a speed in 
excess of three hundred miles per hour. Each year has seen the break- 
ing of speedway records with higher and more efficient performances 
and records. There has been a tendency for road racing to come back 
into favor and this is being looked upon with special appreciation by 
some car manufacturers who are desirous of increasing the perform- 
ance of their particular automobile. In this field the competition of 
foreign-made automobiles is being felt. 

Considerable interest continues to be exhibited in the possibilities of 
a rear-engined power plant. More complete streamlining is always 
a matter of consideration by engineers. Fuel economy is receiving much 
consideration and is destined to play a part in engineering practice 
more and more. In the truck and tractor field for highway transporta- 
tion of freight,, there is a definite tendency toward the use of the 
pancake type of engine with the cab over it at the front of the vehicle. 
Outstanding examples of free design in engine placement are in placing 
engines behind the rear axle in buses and the use of the twin drive. 

A great deal of the short haul business, which was handled at one 
time by the railroads, is now handled by trucks and tractor-trailers. 
The use of light-weight, high-speed, high-compression engines, similar 


to those utilized in the passenger car field, has become a general 
practice in highway freight service. This serves to prove the conten- 
tion of automobile engineers that the automobile has a great deal more 
power than is really required for ordinary passenger car use. This fact 
has fostered the development of the house-type and display-type 
trailer coach drawn by passenger cars. 

The last few years has seen a standardization taking place in the 
aviation field with the result that aviation industry is partaking more 
and more of the nature of a large public utility, siich as a railroad or a 
steamship line. Young engineers interested in a life of service in this 
industry need to recognize this particular fact. The training required 
by these individuals is of an exceedingly high order. For every ship 
in the air there is a crew estimated at from five to ten men on the 
ground. It is in this field that many young automotive engineers are 
finding an outlet for their skills. It is now possible to travel into almost 
any part of the United States within twenty-four hours by means of 
regularly scheduled air-line service. It is also possible to travel 
into almost any part of the globe at exceedingly high rates of speed, 
using only the regularly established air-line service. More and more 
we are finding that mail, express, and freight are being handled by this 
service. Some of the most interesting and recent developments in the 
mining field, in the North American Continent and elsewhere, are 
being made possible through the use of the airplane for transportation 
of men and mining machinery into out-of-the-way places. While it is 
true that the development of light aircraft for personal use of the 
aviator has had more or less of a quiet season, impetus is being given to 
this development by certain work of the Civil Aeronautics Authority 
of the Federal Government. 

Intimately tied up with all of the various phases of automotive 
progress in the field of transportation is the question of man-power. 
The automotive industry continues to afford to red-blooded American 
youths, who are willing and anxious to train themselves in the highly 
technical lines of service, one of the most popular and profitable fields 
of training and service. The young engineer, however, must realize 
that with all of the romance and interest in any phase of this great 
industry there comes also the need for scientific and exact application 
of knowledge and skill. 
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PASSENGER CAR LIGHTING 


The rapid development and widespread use of the passenger 
automobile have been dependent to no small extent upon the develop- 
ment and perfection of a satisfactory system of car and road lighting. 
The history of passenger-car lighting runs parallel with the history 
of the lighting of houses and buildings, oil lamps and gas lamps 
having been used in the early years of motor-car development. 
Today, with the perfection of a satisfactory , system of electrical 
starting together with the generating and storing equipment, electric 
lighting has become the standard means of car and road lighting. 

The electrical system of the passenger ear is a complete generat- 
ing and distributing plant. The generator produces the current, 
which is used directly for the lamps or other accessories or to charge 
the battery so that it, in turn, may provide the current when the 
engine and generator are idle. Bulbs have been developed which 
will consume this current and deliver light. The parabolic reflector 
has been used in the headlamps to intensify the light from the bulb 
and reflect it through the lens onto the roadway. The highly de- 
veloped bulbs, lamps, and other parts or units of the electrical 
system of the modern passenger car are a far cry from the early 
models, but in the main the same general principles still hold. 

LAMPS 

Bulbs. The bulb may be of either the single contact or double 
contact type. By this is meant that in the case of the double con- 
tact the bulb is not grounded but two wires are run from the battery 
to the switch and then to the bulb for supplying cmrent. The double 
contact system of wiring is seldom used, most bulbs being provided 
with the single contact, as shown in Fig. 1. This bulb, which is of 
the single contact bayonet type construction, has a double fllament. 
This means that there are two contacts on the bulb. The two con- 
tacts on the bulb base are single contacts, however, inasmuch as 
each one of them is connected with one of the filaments, and the 
return from that particular filament is through the ground on the 
lamp base shell to the car ground. Thus, there are two separate 
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circuits with two contacts on the base, each of which might properly 
be termed a single contact^ for a groimded circuit. 

Bulbs range in size from the small ones of two candle power for 
the side and tail lamps to the large ones of 32 candle power for the 
headlamps. The small incandescent bulbs are usually provided with 
tungsten filaments. Inasmuch as the voltage used is low and the 
amperage is high, the filaments used are much shorter and stronger 
than those used for standard house-lighting lamps. A short and 
thick rather than a long and thin filament naturally makes for a bulb 
which will stand more rough treatment, and this is desirable in the 



Fig. 1. Double-filament 
Headlamp Bulb 


case of a lamp subject to the vibrations of an automobile. The eanrllp 
power delivered by a bulb is directly dependent upon the voltage 
and amperage consumed. The two-candle-power bulb consumes .43 
amperes at 6 volts. The four-candle-power bulb consumes .85 am- 
peres at 6 volts. A bulb s imila r to the one shown in Fig. 1 has two 
filaments in it— one of 32 candle power and the other of 21 candle 
power. Iliese bulbs will draw 3.9 and 2.8 amperes, respectively. 

One reason for the rapid depletion of batteries in winter timp is 
the numbar of bulbs in use on the automobile and the number of 
hours these lamps are being used. Naturally there is a direct rela- 
tion between the total current consumption and the number of bulbs 
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being burned. All storage batteries are rated by ampere hours, 
meaning by this the number of hours the bulb will burn at a certain 
amperage before the storage battery would be depleted. For instance, 
if two headlamp bulbs were being burned at four amperes each, the 
total for the two would be eight amperes, and this would deplete 
the electrical energy of a storage battery, rated at eighty ampere 
hours, in approximately ten hours. 

When it is remembered that car heater motors, cigar lighters, 
horns, radios, and other accessories are sometimes added to the 
lamp load, it is easy to understand that the total current consump- 
tion is in excess of the normal charging and generating ability of 
the usual generator. This condition has led to the installation of 
generators with greater capacity and especially those which are oper- 



Fig. 2. Rays from Headlamp Axe Tilted by 
Means of Prismatic Lenses 


ated on the voltage control principle. Briefly, the voltage control 
principle of the generator is designed to supply current according to 
the needs or demands of the electrical units on the automobile, that 
is, the greater the demand, the greater the generating rate; the less 
the demand, the lower the generating rate. 

' Lamp Reflectors. A cross-section view of a parabolic lamp re- 
flector fitted with a prismatic lens is shown in Fig. 2. There is a 
focal point near the rear of the reflector from which rays from the 
bulb are picked up by the polished surface of the reflector and 
directed in parallel lines forward to and through the lens. The point 
at which the source of light will cause all of the reflected beams to 
be reflected directly ahead is called the "^ocal point’’ of the reflector. 
Manufacturers of lamp bulbs work to very close limits in order that 
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the brightest part of the filament when lighted will be directly at 
the focal point. This assures the maximum amount of light to be 
picked up by the parabolic reflector and directed in parallel rays to 
and through the prismatic lens, from which point it is distributed 
forward to the roadway. 

In the case of double filament bulbs, one of these is designed 
to be approximately at the focal point and the other one is designed 
to be out of focus a bit so as to secure a deflection of the rays of 
the lamp downward when the light switch on the car is thrown to 



o. 

A — Bulb-Focus Adjustment 
B — Beam-Lowering Adjustment 
C — Lamp-Directing Adjustment 



Fig. 4. 

A — ^Parking Bulb 

B — ^Bulb Adjustment 

C — ^Lamp-Directing Adjustment 


dim position. Ordinarily, the 32-candIe-power filament is the one 
nearest in focus, the 21-candle-power filament being used for the 
dimming or passing position for the headlamps. 

Headlamps. There are many thousands of automobiles in use 
whidb utilize lamps of the older type, as illustrated in Figs. 3 and 4, 
which show headlamps with bulbs designed for focusing. In this 
type of headl^p it is possible to both focus and direct the head- 
lamp. By focusing is meant bringing the filament of the bulb into 
the focal point; and by directing is meant aiming the lamp to the 
proper position with reference to the highway to be lighted. 
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“ — -V 

Mg- 6. Pontiac Headlamp Mounting 


bulb in fixed focus. The only thing which it is possible to do with 
this lamp in order to improve the lighting of the roadway is to aim 
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the lamp so as to have the beam properly directed toward the high- 
way. A cross-section view of a Pontiac, 1935, headlamp is shown 


-.-LAMP BODY TO BE ROTATED 
V \ SO THAT THESE LINES ARE 
' \TOIZONTAL AS SHOWN 



3 CP PARKING BULB 
?-’^\3,-rR^^^I-ECT0R MOUNTING SCREWS 
V' TO BE TIGHT 



32-31 C.B 
HEADLAMP BULB- 

LENS 

REFLECTOR 
CORK seal- 
screw FOR REMOVING DOOR 
AIMING SCREW FOR 
RAISING OR LOWERING BEAM 
HEADLAMP MOUNTING NUT- 
HEADLAMP BRACKET 


■PARKING BEAM 
•UPPER beam 
•LOWER beam 

terminal block connections on headlamp 


Fig. 7. Headlamp Mounting of Buick “40” 



the ht.^j ^ ^ provided which may be loosened and then 

?5 the spherical surface of the 

ket, m this manner directing the beam of the lamp properly The 
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headlamp of the Buick, 1935, is illustrated in Fig. 7 in part sectioned 
view for the side. 

When focusing headlamps, it is desirable to have the car placed 
in front of a focusing screen, similar to that shown in Fig. 8. The 
next point is to determine the type of adjustment provided on the 




headlamp to be adjusted. Not infrequently the adjustment screw is 
similar to the one shown at A in Fig. 9 or at R in Fig. 4. The adjust- 
ing screw should be turned in or out as necessary, in order to secure 
the best and most strictly confined light on the lighting screen. If 
it is not possible to secure a good beam, it may be necessary to 
remove the headlamp door and lens, as shown in Fig. 10. An in- 
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spection should be made of both bulb and reflector. If the bulb 
shows blackened sections of the glass, it should be replaced with a 
new one. If the reflector shows the effects of corrosion, it should be 
polished. Use a very soft cotton cloth and small amounts of lamp 
black and alcohol for the polishing operation. Do not press hard. 
If considerable quantities of dust are found in the lamp, it is due 
no doubt to defective gaskets; and these should be replaced. 

As most automobiles are provided with fixed focus bulbs, all 
that is necessary when adjusting the light beam is to have the head- 
lamp properly aimed, as shown in the headlamp aiming chart, Fig. 8. 
The car is placed 25 feet from the screen. The upper beam from 
the headlamp. Fig. 11 (top), should not be permitted to come above 




lig. 11. Top, Upper Beam from Double-Filament Headlamps; Bottom, Lower Beam from 
Double-Mlament Headlamps 


the center line of the lamp when the lighting switch is on country 
driving position. If this is adhered to, there will be no time on a 
level road whm the top of the beam from the headlamp will be 
above the vision of approaching drivers. The amotmt of deflection 
of the %ht beam is dependent wholly upon the effect secured when 
the light switch is turned on the dim or deflected position. Fig. 11 
(bottom) . This amount is detmnined by the distance between the 
UH>«ar and lower filaments of the light bulb. 

Beams. If the lens of the headlamp is out of position, the 
beam from tte headlamp is projected in a confined space and the 
reflection on the screen is circular; with the lens in place, there is 
a flattenmg of the beam so that the edges are thrown outwardly 
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toward the side of the highway. A great many combinations of 
light beams are possible. The most commonly used are illustrated 
in Fig. 12, where it wiU be seen that the upper beam from the right 
headlamp is projected to the right side of the road while the lower 
beam is held low on the left side. A similar silhouette is shown in 
Fig. 13 for the cross section of the beam for the left headlamp. The 
deflection of portions of the beam lower than other portions is due 
to the construction of the lens with which the headlamp is fitted. 



Fig. 12, Upper Beam from Bigiit Headlamp 



Kg. 13. Upper Beam from Left Headlamp 


It is for this reason that a broken headlamp lens should always be 
replaced with a lens secured from the car dealer. Right and left 
lenses are not interchangeable. 

A word of caution is necessary here, for not all lighting systems 
are according to the above. Some lighting systems secure from the 
left-hand lamp the illumination for the right-hand side of the road, 
while the right-hand lamp supplies the illumination for the left-hand 
side of the road. This type of lighting, as well as that described 
above, makes use of a symmetrical upper beam for use on the open 
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road. This beam is fflustrated in Fig. 14. This system also makes 
use of a symmetrical passing beam which should be used when other 
cars are approaching. This beam is illustrated in Fig. 15. A third 
beam is a symmetrical lower beam for use on lighted highways or 
city streets. This beam is illustrated in Fig. 16. 



lig. 14. Lights Correctly Aimed for Country Driving 
(Both Upper Beams — Right Headlights) 



Fig. 15. Li^ts Correctly Aimed for Country Passing 
(Left-Hand Beam Depressed) 


Light Switches, Light switches usually consist of two controls, 
one of which is mounted on the dash and the other one on the toe 
board, near the clutch pedal position. The Buick light control switch 
for instrument panel mounting is shown in Fig. 17. In the first 
position, with the knob pushed to ^^full in’’ position, headlamps, 
parking lamp, tail lamp, and instrument lamp are all off, that is, 
the switch is open. In the second position, which is out from the 
mstrument board to the first notch, the parking lamp, tail lamp, and 
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instrument lamp are turned on. In the third position, which is a 
city beam, the headlamps low beam, tail lamp, and instrument lamp 
are in the “on^’ position. In the fourth position, with the knob 
pulled to the ^^full out’’ position, the country beam is secured, also 



FSg 16. lights Correctly Aimed for City Driving 
(Both Beams Depressed) 


the tail lamp and instrument lamp are turned on. In this position, 
it is possible to select either the country driving or passing beam 
alternately by pressing the foot selector switch on the toe board. 
Thus it is possible for the driver to shift from the country driving 



beam to the asymmetrical passing beam without removing his hands 
from the steering wheel. This is highly desirable at high speeds. 
When driving at lower speeds, the foot selector switch may be set 
in the country driving position and the city beam used for passing 
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by operating the light switch control knob on the dash. When the 
switch lever is in the city position, the foot selector switch is in- 



operative; thus, when driving on lighted streets where the surrounding 
illumination prevents distinguishing which beams are in use, the 
driver can ascertain which lights are being used by observing the 
position of the switch control knob. 
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Parking Lamps. Parking bulbs for the front of the automobile 
are sometimes included in the headlamp, as illustrated in Fig. 7 ; or 
side lamps may be mounted on the fenders or about the cowl of the 
automobile. The Pontiac Six, 1935, wiring diagram, Fig. 18, shows 
the wiring connections to the side lamps. 

Instrument Lamps. Ordinarily, indirect lighting is used for the 
dash and instrument lamps, these being arranged to be switched off 
or turned on whenever the lighting switch is in any of the ^^on^^ 
positions. This is also true of the bulbs utilized in the tail lamps. 



Some cars do not have the instrument bulbs in circuit with the 
headlamp lighting switch, inasmuch as some drivers prefer not using 
the instrument light except in the case of an actual inspection of 
the instruments on the dash. 

Tail and Stop Lamps. Tail and stop lamps are ordinarily inte- 
gral, as illustrated in Fig. 19, which shows a section of the Olds- 
mobile 1935 stop and tail lamp. There are two bulbs. The larger 
one is the stop bulb and is of 15 candle power, while the small bulb, 
utilized for tail lamp lighting, is of 2 candle power. 
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Backing Lamps. Occasionally car manufacturers make use of 
a backing lamp, which is mounted so as to reflect the light rearward 
and which is so arranged and wired as to have the switch cut in 
and lamp lighted when the gear shift is put into reverse position. 
Tke back-up switch, Figs. 20 and 21, is connected in parallel with 



the stop switch so that both lights operate together. This then 
makes automatic the lighting of the way for the reversing of the car. 

Dome Lamps. Practically all closed automobiles make use of 
dome or tonneau lights. These are ordinarily controlled by means 
of a switch on the post near the right-hand forward door. This 



Fig. 21. Back-Up Light Switch — “Off” Position 


method of wiring is illustrated in connection with the dome lamp 
and switch shown in the upper right-hand corner of the wiring 
diagram. Fig. 18. 

Lamp Service Suggestions. If the lamp lighting is poor, check 
the bulbs. If the bulbs are found to be blackened, discard and in- 
stall new on^. When installing new lamps, always be sure to install 
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the same type as those that have been removed. Many automobiles 
make use of a fixed focus headlamp bulb, Fig. 22. This pre-focused 
bulb can be installed in only one position. The bulb face is marked 
^Top.^^ When the bulb is installed, make sure that all three hold- 
down lugs enter the slots in the bulb base. Then, turn the bulb to 
the right so that the hold-down lugs are in the extreme ends of the 
slots. Make certain that the bulbs seat squarely and are held se- 
curely in place. When removing bulbs of this type, it is necessary 
to rock them on the base just a little to start them. 

Usually right and left headlamps are not interchangeable nor 
are the lenses for them. As a rule, the proper lenses are marked 



Fig. 22. Fixed Fociis 32-21 
Candle Power Headlamp 
Bulb 


right and left, respectively. If the lights flare up as the engine is 
speeded up, it indicates a loose connection in the circuit from the 
generator to the battery. It is necessary to check the a mm eter ter- 
minals to see whether they are tight. Next, see that the starting 
motor terminals are tight. And it is suggested that the battery ter- 
minals be removed and scraped so as to have them make good con- 
tact, after which they should be coated with vaseline. Check the 
ground connection from the battery to the car frame to see that it 
is tight and clean. If the bulbs bum out rapidly, the trouble is 
likely due to high resistance at some point, which, in turn, is due to 
a poor ground or contact. Go over the wiring system and eliminate 
any such found. 
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HORNS 

The most usual type of horn is the vibrator type. The general 
principle of operation is the same as that of a vibrating coil or other 
vibrating machine which, as the diaphragm is vibrated, causes a 
break in the circuit through the contact points. This allows the 
diaphragm to return to its normal position and make contact througb 
the contact points again, which immediately sets up a new surge of 
current to induce magnetism and start a second vibration. 

The construction of the Buick Klaxon horn is illustrated in 
Fig. 23. The adjustments of individual horns, whether operated in 
pairs or separately, are quite similar in most respects. In the case 


BACK SHELL BRACKET 
CONTACTS 
ADJUSTING LOCK NUT 
ADJUSTING NUT 
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UMINATED ARMATURE • 
AIR GAP 
FIELD COIL ■ 



^ DIAPHRAGM LOCK NUT 
DIAPHRAGM 

SPIRAL AIR COLUMN ASSEM. 


Fig. 23. Buick Klaxon Electric Horn 


of the Buick hom, the left horn, which has a low pitch, is blended 
with the right hom, which has a high pitch. These horns, although 
operated electrically, produce a sound closely resembling that of an 
air hom. The sound frequency of the low note horn is controlled 
by a long air column and the high pitch hom by a short air column, 
part of which is formed by a spiral-shaped passage cast into the 
base of the hom. 

Inasmuch as the total current required by both horns is approxi- 
matdy 24 ampere, horns are operated by a relay mounted on the 
generator alongside of the cutout relay and controlled by the horn 
button. There are two adjustments for the horn— the air-gap adjust- 
ment and the tone control. 
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Air«gap Adjustment. When adjusting the air gap, remove the 
horn back shell and check the air gap before proceeding with any 
adjustment. The gap should be u|iiform across the entire surface of 
the armature and should be .034 inch to .037 inch on the high note 
horn and .044 inch to .047 inch on the low note horn. The gap is 
regulated by means of the air-gap adjusting nuts. 

Adjusting Tone. In adjusting the tone, first, disconnect one horn 
and connect an ammeter in series with the other horn. This can be 
done by clipping one of the ammeter wires to the terminal of the 
relay marked ^attery^^ and the other to the terminal marked 
“horn.’’ Use heavy wire, at least 10 gauge, and do not use any 
greater length than is absolutely necessary. Next, proceed to regu- 
late the charging current by varying the engine speed until the volt- 
meter connected to the horn terminal and groimded part of the hom 
registers 6 volts, while the horn is blowing. Next, loosen the lock 
nut and turn the adjusting nut until the current consumed by the 
horn is 12 amperes. This needs to be registered on a high-grade 
instrument. The current can be decreased by turning the adjusting 
nut to the right and increased by turning it to the left. Increasing 
the current increases the volume. However, too much current will 
cause the horn to have a sputtering sound and may cause the hom 
to lock in cold weather. Adjustment is very sensitive and the adjust- 
ment nut should be moved not more than one-tenth of a turn at 
a time and locked in position for each test. Both horns are adjusted 
in the same manner. In case an ammeter is not available, the horns 
may be adjusted according to tone or sound. 

After each unit has been adjusted separately and operated thus,, 
the horns should be sounded together for a proper blend of tone. 
The armature of the low note hom is provided with weights for 
varying the frequency. Addition of one washer lowers the frequency 
and the removal of one washer raises the frequency of the horn. If 
a beat note is obtained, final adjustment for proper blend tone can 
be made by the removal or addition of one or more weight washers 
on the armature. Ordinarily it will not be necessary to disturb this 
adjustment. The frequency of the horns at rated voltage should be 
400 to 410 cycles for the high note horn and 300 to 310 cycles for 
the low note hom. 

Relay Adjustment. The point opening of the relay should be 
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.015 inch to .025 inch. The air gap with the points closed should 
be .012 inch to .017 inch. The relay, when adjusted properly, should 
close at 4 volts. The point opening can be changed by bending the 
brass stop which bears against the relay armature when the points 
^re in the open position. The air gap can be adjusted 1:^ loosening 
the air-gap adjustment screws and moving the armature up or down. 
After the air gap and points have been properly adjusted, the proper 
voltage cut-in can be obtained by changing the spring tension, by 
bending up or down the brass support for the flat steel spring. 
Refer to Fig. 20 of the section on ^^Reading Wiring Diagrams.’’ 

NASH MECHANICALLY OPERATED WINDSHIELD WIPER 

The windshield wiper is positive in its action, being driven by a 
gear on the camshaft, and through a flexible shaft. The end move- 
ment of the shaft controls the gear drive, which is controlled by a 
clutch. The drive unit is installed under the cowl and over the 
instrument group. The wiper arms are connected to shafts which 
project through the cowl and which in turn are driven by a worm 
gear and pin. The drive shaft, which moves longitudinally, is 
moved by the hand control against the pressure of the coil spring, 
and operates the clutch in the gear drive unit. If the wiper arms are 
prevented from moving, it may cause excessive load to occur on the 
driving mechanism. To prevent this from being damaged, a soft 
pin, one-fifth as strong as the cable, which connects the clutch and 
cable, shears off. 

If wiper will not operate, examine the shear pin. Unscrew the 
lower coupling nut from the gear drive unit, and examine the shear 
pin which connects the lower end of the cable to gear shaft. If pin 
is not sheared, put the control in operating position, start engine and 
note if cable rotates. If cable does not rotate, the trouble is in gear 
drive unit, and it should be removed and replaced where necessary. 
If cable rotates, but wiper arms do not move, proceed as follows: If 
shear pin has sheared off and wiper fails to operate, put control 
handle in operating position, attach hand drill to lower end of drive 
cable, and operate wiper by revolving drill. If wiper operates with 
cable turning freely, install new shear pin and reconnect all parts. 
If cable resists turning, and wiper fails to operate when shaft is 
rotated by drill, trouble will be found in wiper-arm driving unit. 
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READING WIRING DIAGRAMS 
AND USING ELECTRICAL 
TEST EQUIPMENT 

EXPLANATION OF WIRING DIAGRAMS 

The first requisite in the work of electrical trouble shooting 
and I’epair work is the ability to trace a circuit on a wiring diagram. 
The wiring diagram is very useful both for rewiring work and for 
checking up correct connections in trouble shooting. 

In the making of a wiring diagram, it would be a diflScult task 
to write in the names of the different parts of the several pieces 
of electrical equipment. The manufacturers have compiled a number 
of symbols which are used to show these different parts. In Figs. 
1 to 12 inclusive, are shown the symbols that are used in the Delco 
installation. While these symbols are standard for Delco only, 
they may be considered standard for all since they bear a close 
resemblance. These symbols should be carefully studied so that 
the different parts of the circuits can be easily recognized on sight. 
Switches, contact points, resistances, etc., are points at which 
trouble occur. If the repair man can find the part on the wiring 
diagram and trace the circuit on the diagram to the part, he can 
easily find the circuit on the car. 

Current Direction. The plus and minus, or positive and nega- 
tive signs, + positive, — negatiye, scarcely call for any extended 
explanation. They indicate the direction in which the current 
flows. It is of the utmost importance, where the manufacturers’ 
directions are to connect certain apparatus with a given wire to the 
plus, or positive, side, and another wire to the negative, that these 
instructions be followed explicity. Otherwise, the apparatus either 
will refuse to work or it may be damaged, as in the case of a storage 
battery on which the connections have been reversed. Wherever 
it is necessary that the current flow through a piece of apparatus in 
a certain direction, the manufacturer stamps plus and minus signs 
at the terminals. 
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Positive 

Negative 



Fig. 1. Battery, Either Storage or Dry Cells 


Fig. 2. Generator, Commutator, and Brushes 


w- 


Fig. 3. The Proper Method of Showing a Coil Which Surrounds an 
Iron Core 




Fig. 4. The Method Used in Showing a Coil Where There Is No 
Chance of Confusion — Used in Field Coils, Ignition Coils, Etc. 


~WV\r 



Fig. 5. The Method Used to Show Resistance Such as a Resistance 
Unit and Charging Resistances 

Fig. 6. GroTind Connection Where the Wire Is Connected to the 
Chassis, Engine, or Generator 

Fig. 7. Contact Points Such as in Switches, Distributors, Etc. 

Fig. 8, Method Used to Show Lighting Switches 


"iwyw'” 

.... . .. Fig. 9. Primary and Secondary Windings of an Ignition Coil 

-imm- 



Fig. 10. Condenser* 


Fig. 11. Upper Showi^ Crossed Wires not Connected. Lower 
Showing Connection in the Wiring 


1%. 12. Motor Commutator and Brushes with Brush Lifting Switch 
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Battery; Generator. A battery, regardless of its type, is always 
shown by alternate heavy and light lines, as indicated in Fig, 1, 
each pair of lines representing a cell, so that the number of cells in 
the battery may be told at a glance. Other sources of current, 
such as generators, are indicated by a conventional sign consisting 
of a circle with two short heavy lines tangent to its circumference 
at opposite points and usually at an angle to the horizontal, as 
shown in Fig. 2. The origin of this sign will be apparent in its 
resemblance to the end view of a commutator with a pair of brushes 
bearing on it. This sign is also used to indicate a motor, in which 
case the letter M is inserted in the circle. 

Coils. Coils which are wound on an iron core are generally 
indicated by a conventional sign consisting of a few loops of wire, 
as in Fig. 3, but this is only the case where such a coil occurs at a 
place in the circuit where there might be a chance of confusion in 
identifying it. Where there is no possibility of confusion — as in 
the case of the windings of a generator or motor, ignition coils, and 
the like — ^the sign shown in Fig. 4 is often used. Where the lines 
are heavy, a coarse wire, such as is employed for series windings of 
generators or motors, or the primary winding of an ignition coil, 
is intended. 

Resistance. Resistance in a circuit is usually shown by an 
arbitrary sign, Fig. 5, similar in outline to a piece of the cast-iron 
grid frequently used in charging resistances, though sometimes 
shown as a coil and marked ^‘resistance”. 

Grounds. The sign of a ground connection is the inverted 
pyramid of short lines. Fig. 6, and indicates that the circuit is 
grounded. This may be either by a wire directly connected at 
some point with the frame, as in the case of the storage battery, 
or it may be through an internal ground connection in the apparatus 
itself, as in the lamps and sometimes the generator or motor, the 
connection being made simply by fastening them in place. In any 
case, the sign indicates that the circuit is completed through a ground. 

Contacts. There are a number of signs employed to indicate 
contact points, switches, and the like, and, where they are not of an 
arbitrary character, such as Fig. 7, which shows contact such as 
used in switches, distributors, etc., and Fig. 8, which indicates a 
lighting switch (Delco diagrams), they usually will be found to 
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bear sufficient resemblance to the apparatus itself to make their 
identification easy, 

Indmtion Coil. Fine lines indicate a generator shunt winding, 
the secondary of an ignition coil, or the coil of a relay or cut-out. 
The primary and secondary windings of an induction coil as used 
for ignition are indicated by a fine and a coarse coil sign, as in Fig. 9. 

Condenser. A condenser with its overlapping plates is shown in 
Fig. 10. 

Crossed Wires. To show wires that cross one another without 
making connection, a straight-line cross is made at that point to 
show that the wires do not touch, as in Fig. 11, while wires that are 
connected are shown by a black dot at the junction. 

General and Special Usage. While these signs are not universally 
used in exactly the form shown here, their employment is very general 
and in the majority of cases, such as the positive and negative, bat- 
tery, ground, generator, induction-coil windings, and coil signs, they 
are never changed. In some instances special signs are employed, 
such as that shown in Fig. 12, which indicates the motor commutator 
of the Delco single-unit machine or dynamotor, and shows the special 
brush lifting switch. Incandescent lamps are almost always indicated 
by small circles, though the lamp itself is sometimes drawn in. As a 
matter of fact, very little system is followed by different makers in 
making these wiring diagrams. In an effort to simplify its reading 
to the uninitiated, a diagram will sometimes picture most of the 
apparatus in such form that ft will be recognized from its resemblance 
to the original, including the battery, generator, lamps, and the like, 
using only signs for showing coils and ground connections; others 
go to the opposite extreme and show nothing but signs. 

Some examples of changes in convention in illustrating different 
features of wiring appear in Fig. 13, the Chevrolet car wiring diagram. 
In this case it will be noted that the two wires are joined without any 
dot at the juncture to show that they are tied together, while wires 
which cross each other are shown as crossing by means of a con- 
ventional loop or hopover. These points are illustrated by the wire 
which runs from the horn to the lighting switch, and is joined with 
another lead running over to the generator. The Buick wiring dia- 

Fig. 17, shows the juncture of two wires with a dot at their 
juncture, and also makes use of the hopover where two wires cross 
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without joining. These features are used in current wiring diagram 
drawing practice. 



Car Circuits. The most usual circuits of the passenger car are 
the starting motor, the generator, and the ignition circuit, which are 
shown combined in Fig. 13, and separately in Figs. 14, 15, and 16. 
Aside from these circuits there are also the horn circuit, the light 
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circuit and the gasoline tank-gauge circuit. If there is a radio in- 
stallation of course there is the radio circuit which in itself is very- 
complicated. 

The starting motor, generator, and ignition circuit shown in Figs. 
14, 15, and 16, may be picked out in Fig. 13, where they are shown 
combmed in one diagram. The student will notice of course that the 





Fig. 14. Chevrolet Starting Motor Circuit 



combination is not exactly the same for the separate units. However, 
it must always be kept in mind that when laying out a wiring diagram 
no thought is given to ihe lengths of wires or the relative position of 
the different units. Irrespective of where an electrical unit may be 
located on the cm-, the wiring diagram is designed to show onjy the 
circuit which supplies that particular unit. The all-important thing 
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in studying a wiring diagram is to note where the wires or electrical 
leads are connected to the different units. 

Irderncd Circuits. Wiring diagrams do not always show the 
internal circuits of the different units. For instance the generator 
in Fig. 13 shows two brushes running to the commutator, a wire 
lead running off from one of the brushes to the circuit breaker or 
the relay on the top of the generator, and the other lead grounded. 
The same generator is illustrated in Fig. 15 somewhat differently, 
inasmuch as it has the internal circuit shown in more detail. 

Tracing the Circuit The ability of the auto-electrician to trace 
the circuit on the wiring diagram is all important, inasmuch as this 


/9rtM£rs» 



is necessary if he is to locate trouble in the wiring system. In many 
instances the wires which conduct the current are concealed and 
hidden away so that only their ends are available. The ability to 
trace out these wires and to determine where they lead and what 
they serve, is a test of skill and knowledge. In many car wiring 
systems, certain colors of wires are used. These are called tracer 
markings. That is, if a red wire takes off from the generator and is 
found again connecting up to the ammeter, it is taken for granted 
that it is the same wire, and thus the circuit is identified. Another 
wire may be marked with a different color or a tracer thread in its 
cover. This idea is illustrated in Fig. 17 of the Buick ^"60’’ car 
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wiring diagram. The size of the wire and the markings of the sepa- 
rate wires are indicated on the diagram. 

One of the simplest circuits to trace out is that of the starting 
motor as illustrated in Fig. 14. Here it will be noted that the negative 
side of the battery is grounded and the positive side is connected 
directly to the starting switch, from which point, when the switch is 
closed, current follows to the starting motor field winding, passes 
through the two brushes connected to the field winding, on to the 
commutator and from the commutator through the commutator 
windings and finally is grounded on the two grounded brushes. 

In the case of the generator circuit illustrated in Fig. 15, the cir- 
cuit goes from the negative side to the ground. From the positive 
side it goes to the starter switch and from that point a lead is taken 
off to the back of the ammeter. After passing through the ammeter 
it is conducted to the lighting switch, from which point it is, of 
course, distributed as needed through the several circuits not shown 
here. From the lighting switch a lead is run to one of the contact 
points of the circuit breaker, which is shown open. When the auto- 
mobile is started, operating the generator builds up a field voltage 
and this in turn has the effect of exerting an electro-magnetic pull on 
the movable arm of the circuit breaker relay. This is shown above 
the generator. This has the result of closing the contact points and 
when they are closed the current will proceed to flow through the 
contact points to the lighting switch and thence to the ammeter. 
The current drawn by the lights will not be registered on the am- 
meter as passing through it to charge the battery. What does happen 
is that the ammeter shows a falling off of charge because of the 
amount of current going to the lights. The difference then, between 
the maximum charging rate without lights and the lowered rate 
with lights, is the amount which is going to the lights. 

When making a study of the ignition circuit as shown in Fig. 
16, it will be noted that the path of the current from the battery to 
the ignition switch is similar to that of Fig. 15, representing the 
generator circuit. In the case of the ignition wiring diagram, there 
are in reality two separate circuits, one of these being the secondary 
or high-tension circuit and the other being the primary winding or 
primary circuit. In this wiring diagram again we see the conventional 
tise of the condenser illustration. 
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TESTING WIRING 

Testing Electric Circuits of the Car. Fig. 17 illustrates the 
Buick wiring diagram. Figs. 18, 19, and 20 illustrate the use of 



instruments in chec k ing up on the different circuits of the car wiring. 
Kg. 18 shows the diagram for checking the calibration of the Buick 
solenoid relay. In the upper right-hand comer of the diagram a low- 
reading voltmeter with a scale of 0 to 10 volts, with graduations of 
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1 /lo volt is shown. In the lower right-hand view of the diagram a 
24-ohm variable rheostat, having a capacity of 5 amperes is shown. 



When determining the cut-in voltage make sure that the ignition 
is turned off and then coimect the lead from one end of the rheostat 
to the battery cable terminal on the solenoid. Next connect the wire 
from the adjustable side of the rheostat to the terminal on the sole- 
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noid relay which is connected to the accelerator switch. This is 
the terminal having a white wire with black parallel tracers con- 
nected to it. Next connect the voltmeter leads to the relay terminals 
which are connected to the accelerator switch, and ground the con- 
tacts on the cut-out relay. 

Move the rheostat slowly, decreasing the resistance until the 
engine starts to crank. This indicates the cutting-in of the relay 
without removing the cover. The voltage required should come within 
the limits for the particular engine serial number being worked on. 
Ordinarily the cut-in voltage is from 3.2 to 4 as a maximum. The 
opening voltage is from 1.5 to 2 as a maximum. 

WTien determining the opening voltage, it is necessary to con- 
tinue to adjust the rheostat until all resistance is cut out, so that 
the full voltage is applied to the relay. This will fully saturate the 
magnet core. Gradually increase the resistance until the starter 
discontinues cranking. The voltage indicated at this instance will 
be that required for the relay contact points to open. 

The above rather intricate instruction is given in order that 
the student may understand the great degree of exactitude required 
for checking electrical equipment. Another example of this type of 
test is given below. 

Checking Buick Charging Rate. The generator should start 
charging at car speeds of from 8 to 10 miles per hour and reach its 
maximum at approximately 25 miles per hour. Lmder normal 
conditions a maximum of eighteen amperes should be satisfactory. 
However, during extremely cold weather it may be desirable to in- 
crease the output to 20 amperes as indicated by the dash ammeter. 

The generator output should be adjusted accurately, therefore 
it is best not to rely upon the dash ammeter, but to insert a test 
ammeter of known reliability between the wire coming out of the 
generator frame and the cut-out relay, as shown in Fig. 19. The 
generator output indicated on the meter placed in this portion of the 
circuit will be approximately 2 amperes higher than the dash am- 
meter, providing the dash ammeter is correct, inasmuch as it is not 
affected by the ignition current, which does not pass through the 
car ammeter circuit. 

The ammeter is shown connected in the upper portion of the 
view. Fig. 19, while in the lower right-hand corner a diagram is 
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shown of the method of using a screw driver to move the brush 
rigging and secure a different charging rate. Moving it in the one 
direction will give a higher rate, and in the opposite direction a 
lower rate, as indicated by the arrows in this portion of the diagram. 

Checking the Buick Horn Circuit Fig. 20 illustrates the method 
of introducing the Weston DC ammeter and the Weston Model 45, 
DC voltmeter to the horn circuit, in order to check its operation. 
Detailed information regarding this check-up is given in the section 
on car lighting and warning signals. It will not be repeated here but 
the student should refer to that section for further details. 

Locating Grounds. By referring to any of the wiring diagrams 
of the one-wire type, it will be noted that certain parts of the circuits 
are normally grounded, i.e., they are connected to the common 
return represented by the chassis of the car. For example, the 
negative battery terminal, one terminal of each lamp, one motor, 
one generator brush, one timer contact, one terminal of the horn 
push button, and one terminal of the condenser in the coil are 
grounded. Before testing the wiring for grounds, it will be necessary 
to remove these normal, or intentional, grounds. This is carried 
out, in the order in which they are mentioned, by disconnecting the 
negative battery lead and removing all the lamps, placing a piece 
of cardboard between each generator and each motor brush, including 
the third brush of the former and the commutator against which it 
ordinarily bears, disconnecting the leads from the horn button and 
from the distributor, and raising the base of the ignition coil so that 
it is insulated from the top cover of the generator motor. The system 
will then be in the condition shown in Fig. 21. 

One of the test points is then placed on the frame of the car and 
the other point on the negative terminal A of the battery. If the 
lamp lights, it will indicate a ground somewhere on the switch or in 
the motor windings (all of the switch buttons being pushed in). 
Then, with one test point still grounded on the frame of the car, 
test with the other point the different terminals of the combination 
switch. If the lamp lights during this test, it will indicate a ground. 

Locating Shorts. To test for short-circuits between wires that 
are normally insulated from each other, place one test point on the 
end of one wire and the second test point on the end of the other, as 
shown in Fig. 22. If the lamp lights, it will indicate a short-circuit 
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Fijr. 21. Wiring Diagram Showing Method of Using Lamp-Testing Set for Locating Grounds 
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between these two wires, which can then be carefully inspected to 
locate the exact position of the fault. Failure of the lamp to light 
when the test is made will indicate that the wires in question are in 
good condition; the tests can then be applied to other parts of the 
circuits which should be insulated from each other. 

Locating Breaks in Wires. WTiere the failure of the apparatus 
in a particular circuit makes it apparent that a wire, or lead, may be 
broken, it may be tested by placing one of the points on each end of 
the wire in question. The lighting of the lamp will indicate that 
there is a complete circuit through the wme, while its failure to light 
is evidence of a break in the wire. If at all diflScult to locate the 
break, the easiest method of repairing is it to replace the wdre with a 
new lead of the same size and type of insulation. The method of 
carrying out this last test is illustrated in Fig. 23 and it is naturally 
applicable to any of the wires, not only of this type of installation 
but of any other lighting and starting system. In making this test, 
care must be taken not to apply the points at places on the terminals 
where a ground connection will result, as this will complete the 
circuit through the lamp without the current passing through the 
wire supposedly under test. This method of locating grounds, short- 
circuits, or open circuits will be found much better than the use of a 
buzzer, bell, or magneto, and it is recommended wherever a 110- volt 
current is available. How^ever, w^here it is not available, a lamp, bell, 
buzzer, or the portable voltmeter may be used in connection with the 
storage battery on the car, after detaching its usual connections to 
the system. 

Ground in Starting or in Lighting 2=Wire Circuits. When the 
blowing of a fuse in any lighting circuit is due to a ground, or a similar 
fault is suspected in the starting system, it may be tested for either 
with the lamp outfit or with the low-reading voltmeter, as follows : 

Disconnect one battery terminal, taping the bare end to prevent 
contact with any metal parts of the car, and connect one side of the 
voltmeter to this terminal. Attach a length of wire having a bared 
end to the other terminal of the voltmeter, as shown in Fig. 24. 
Connect the bared end of the free wire to some part of the car frame; 
making certain that good electrical contact is made. Disconnect the 
generator and starting motor completely, open all lighting switches, 
and be siu*e that the ignition switch is off. If there is no ground in the 
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Fig. 23. Wiring Diagram Showing Method of Using Lamp-Testing Set for Discovering Breaks in Wires 
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circuit, the voltmeter will give no indication. Be sure that none of 
the disconnected terminals are touching the engine or frame; to insure 
this, tape them. 

Should the voltmeter give a reading of 4 volts or more, it indicates 
that there is a ground in the wiring between the battery and the 
junction box, or in the wiring between the jimction box and the gen- 
erator or the starting motor. If the voltmeter reads less than 4 
volts but more than | volt, all wiring and connections should be 
carefully inspected for faults. This test should be repeated by 
reversing the connections, that is, by reconnecting the wires on the 
side of the battery circuit that has been opened and discormecting 
the other side. 

Localizing Any Ground. To localize any fault that the reading 
of the voltmeter may show, reconnect the wires to the starting motor 



Fig. 24. Testing for Grounds with Voltmeter in 
Two-Wire System 


and close the starting switch; any reading of the voltmeter with 
such connections will indicate that the ground is in this circuit. 
Should no ground be indicated with these connections, disconnect 
the starter again and reconnect the generator; if the voltmeter 
records any voltage, the ground is in the generator circuit. With 
both starter and generator disconnected, the voltmeter being con- 
nected first to one side of the battery and then to the other, operate 
the lighting switches, the ignition switch, and the horn, one at a 
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20 ELECTRICAL EQUIPMENT 

time, and note whether the voltmeter needle moves upon closing any 
of these switches. A voltage reading upon closing any of these 
switches will indicate a ground in that particular circuit. 

Short=Circuit Tests. To test for short-circuits, substitute the 
ammeter for the voltmeter, but do not connect the instrument to 



Kg. 25. Testing for Short-Circuits with Ammeter in Two-Wire System 


the battery. The shunt reading to 20 amperes should be employed, 
one side of the ammeter being grounded on the frame as previously 
described, and the other being connected with a short wire that can 
be touched to the open side of the battery, Fig. 25. Disconnect the 
starter and the generator and open all the switches, then touch the 
bare end of the wire to the battery terminal on the open side as 
shown. Any reading, no matter how small, will indicate a short- 
circuit (two-wire system) in the wiring between the battery and 
junction box or between the latter and the starter, or generator. 
If the ammeter reading shows a heavy current, there is a severe 
short-circuit. 

Localizing a Short«Circuit. The short-circuit may be localized 
in the same manner as described for the voltmeter test, i.e., connect 
the starter and test ; disconnect the starter, connect the generator and 
test A reading on the generator test may be due to the contacts of 
the cut-out sticking together. If the cut-out contacts are open and 
the ammeter registers, there is a short-circuit in the generator windings. 
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Disconnect the generator again, remove all the lamps from the 
sockets, and turn on the lighting-circuit switches one at a time, 
touching the wire to the battery terminal after closing each switch. 
A reading with any particular switch on indicates a short-circuit in 
the wiring of the lamps controlled by that switch. Only one switch 
should be closed at a time, all others being open. This test should be 
made also with the ignition switch on but with the engine idle. The 
ammeter should then register the ignition current, which should not 
exceed 4 to 5 amperes. If greater than this, the ignition circuit should 
be examined. 

Cautions. Do not attempt to test the starter circuit with the 
ammeter as it will damage the instrument. To test the starter cir- 
cuit, reconnect as for operating, removing the ammeter. Close the 
starting switch; a short-circuit in the wiring will result either in 
failure to operate or in slow turning over of the engine. See that the 
switch parts are clean and that they make good contact. If the 
short-circuit is in the winding of the starting motor, there will be 
an odor of burning insulation or smoke. 

' The battery must be fully charged for making any of these 
tests. While the effect either of a ground or of a short-circuit will 
be substantially the same, its location and the remedy wUl be more 
easily determined by ascertaining whether it is the one or the other. 

Lamp Troubles. WTien short-circuits, grounds, or open-circuits 
are suspected as the cause for lights failing to burn, it is advisable 
to examine the different lamps in the system before starting to test 
or to pull out any of the wiring. In the single-wire or grounded 
system, the circuit is completed by grounding the lamp through the 
reflector. They often become rusted or dirty, failing to make good 
electrical contact and the lamp will not light. The lamp sockets 
may become rusted or dirty with the same result and the wires will 
break inside the lamp causing an incomplete connection. The 
plunger springs in the sockets may get weak, making poor connec- 
tion, and the socket will have to be renewed. Cleaning and making 
good connections will often cure other troubles. 
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WIRING DIAGRAMS AND 
DATA SHEETS 

CHART OF ABBEEVUTIONS 


GrENEHAXi 

Amps. — Amperes 
V.-Volts 

C.P. — Candle Power 

R& L, of Firing Order — ^Right and left determined from driver’s seat 
Max. Chg. Rate — Maximum Charging Rate 
R.P.M. — Revolutions per Minute 
D-C.—Double Contact . 

MM. — Millimeters 

Side lights— Side or Parking Lights 

Air Gap — Contacts Closed 

Oil — Oil Ring 

Comp. — Compression Ring 

IGNITION AND VALVE TIMING 

B.T.D.C. or B.T.C. — ^Before Top Dead Center 

B.B.D.C. or B.B.C. — ^Before Bottom Dead Center 

A.B.D.C. or A.B.C. — ^After Bottom Dead Center 

A.T.D.C. or A.T.C. — ^After Top Dead Center 

T.D.C. at Retard^ — ^Top Dead Center; Spark Control Retarded 

12® past T.D.C. — Piston 12® past T.D.C. Spark Control Retarded 

2J^^ before T.D.C. — Piston 2}^^ on Flywheel, before T.D.C. 

'Tlet” at Retard — Marks “Ret” on Flywheel 


LUBRICATION SYSTEM 

Gals. — Gallons 
Qts. — Quarts 

Pre®. — ^Pressure to Main Bearings 
Splash — Pressure Circulating Splash 
Splash — Connecting Rod Dips 

CLUTCH 

Disc. — Multiple di^ eithm: wet or dry 
Plate — Single or Double Plate Type 


REAR AXLE 

Semi — Semi-Floating 
% Fit. — ^Three-quarters Floating 
Full Fit. — ^Full Floating 


BRAKES 

Front-— Front Wheels 
Rear — Rear Wheels 
Hand — ^Hand Brake 
Trans. — ^Transmission Brake 
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Auburn 


Model 6-54, G-Cylind^ 


Year 1936 


Battery U.aL. Type Volts 6 Amps. 90 

Frame Connection Positive 

ligliting Head Lights 

Stop Light Tail 

Parking Lights 


Startar and Generator Auto-Lite 


Generator 

Auto-Iite 


Max. Chg. Rate 16.3 Amps. 

Regulation 

Relay Air Gap 


IgniUon 

Auto-Iite 


Contact Breaker Gap .018*" 
Spark Plug — Size 14 M.M. 
Firing Order 1-5-3-6-2-4 
Timing 3° B.T.C. Retard 


Speed 2050 R.P.M. 
Cut-in 7 Volts 
Contact Gap 

Gap .025" 


Engine Bore 3^" Stroke 45^" Taxable H.P. 22.51 

Piston mng— Width OU 1— Ke" Comp. 

Diam. Gap .013" 

Oiling — Type Pump Capacity 6 Qts. 


Valves Intake Timing — Open 7.5® B.T.C. Close 37.5® A.B.C. 

Intake Clearance .010" Hot 

Exhaust Timing — Open 50® B.T.C. Close 5® A.T.C. 
Exhaust Clearance .010 " Hot 


Carburetor Stromberg EX22 

Steering Caster 3}^® Camber 2J^® Toe-in 

Cooling System Pump Type Centrifugal Capacity 16 Qts. 

Clutch Long Facings Moulded 5?^^ X 9" X vl37" 2 Required 

Gear Ratio 4.4 to 1 Spiral Gears 

Axle Columbia Semi-Moating 

Brakes fFront 24%"xlJ^"x%" Clearance .010" 

Bendix 

Hydraulic Rear 24%" x IM' x Clearance .010" 


Hand Rear Service 
lining Moulded 
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Auburn 


Madel 8-52, S-Cylinder 


Year 1936 


Battery U.S.L. Type Volts 6 Amps. 105 

Frame Coimecfion Positive 

Lighting Head Lights 

Stop Light Tail 

Parking Lights 


Starter and Generator Auto-Lite 


Generator Max. Chg. Rate 16.3 Amps. 

Auto-Lite _ 

Regulation 

Relay Air Gap 

Ignition Contact Breaker Gap .018*^ 

Auto-Lite 

Spark Plug — Size 14 M.M. 
Firing Order 1-6-2-5-8-3-7-4 
Timing 3® B.T.C. Retard 


Speed 2050 R.P.M. 
Cut-in 
Contact Gap 

Gap .025^ 


Engine Bore SKe' Stroke 4 Taxable H.P, 30.00 

Piston Ring— Width Oil l—H', 1— 54*^ Comp. 

Diam. 314' Gap .013*^ 

Oiling — ^Type Pump Capacity 8 Qts. 


Valves Intake Timing — Open 7.5® B.T.C. Close 37.5° A.B.C. 
Intake Clearance .010*" Hot 

Exhaust Timing — Open 50° B.B.C. Close 5^ A.T.C. 

Exhaust Clearance .010'" Hot 


Carburetor Stromberg EEl 

Steering Caster 2® Camber 1}4° Toe-in. 

Cooling System Pump Type Centrifugal Capacity 20 Qts. 

Clutch Long Facings Moulded 534' x 9%'' x .137*' 2 Required 

Gear Ratio 4.08 to 1 Spiral Gears 

Axle Columbia Semi-Floating 

Brakes [Front 24?4' x 2^ x Clearance .010^ 

Bendix 

Hydraulic jRear 24%'x2*x^6' Clearance .010* 


,Hand Rear Wheels 


Lining Moulded 
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Aubiint ilodels 6-52-X and Y Year 1934 


Battery U.S.L. 

Type RN-15A 

Volts 6 Amps. 90 


Frame Connection 

Positive 

Lighting 

Head Lights 

6-8, 32-21 C.P. 


Dash, Tail and Stop 

1 6-8, 21-2LH-3RH C.P, 


Side Lights 

6-8, 3 C.P. 


Starter and Generator Auto^Lite 

Generator Hot Max. Chg. Rate 20 Amps. Speed 2300 R.P.M. 

Regulation 3rd Brusli Cut-in 6.75-7.5 Volts 

Relay Air Gap .010 ''-.030 " Contact Gap .025 "-.035 '' 

Ignition Contact Breaker Gap .018 "-.020" 

Spark Plug— Size 14 MM. Gap .025 " 

Firing Order 1-5-3-6-2-4 
Timing 3*^ B.T.C. 

Bore SHs*' Stroke Taxable H.P. 22.51 

Piston Ring — Width Oil 2 — J/g" Comp. 2 — Diam. 314" 

Gap Oil .006 "-.012" Comp. .010"-.018" 

Oiling — ^Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 5° B.T.C. Close 40° A.B.C. 

Intake Cl^ffance .006 "-.008" Hot 

Exhaust Timing— Open 50° B.B.C. Close 10° A.T.C. 

Exhaust Clearance .006 "-.008" Hot 

Carburetor Carter 288-S 

Cooling System Centrifugal Type Pump 

Ctuteh Long Fadngs Moulded 5?^" x 9" x .137" 2 Required 

Gear Ratio Spiral Gears 

Axle Columbia Semi-Floating 

Brakes [Front l}4"x^«" Clearance .010" 

Bendix 

Hydraulic Rear Clearance .010 " 

[Hand Rear Smdce 

lining Moulded 
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Allbum 

Model 8-101 

Year 1933 

Battery 

U.S.L. Type XY-15X-6A 

Volts 6 Amps. 104 


Frame Connection 

Positive 

lighting 

Double Contact Head lights 

6-8, 32-32 C.P. 


Double Contact Stop light 

6-8, 21 TaU 3 C.P. 


Single Contact Side Lights 

6-8, 3 C.P. 


starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 9-12 Amps. Speed 1800-2000 R.P. 

Regulation 3rd Bnish, Thermo. Cut-in 600 II.P.M. 
, Relay Air Gap .012*'-.017*' Contact Gap. 015^-.025^ 

Ignition Contact Breaker Gap .020*^ 

Spark Plug— Size 7/8 S.A.E. Gap .020''-.025‘^ 

Firing Order— 1-6-2-5-S-3-7-4 

Timing Std. Comp. 12-1 /2° B.T.D.C, Piston .0702*" Adv. 

Engine Bore 3" Stroke 4-3 74*^ Taxable H.P. 28.80 

Piston Ring— Width 3-1/8^ 1^/16*^ Diam. 3^ Gap. .006*^ 
Oiling — ^Type Pressure Capacity 8 Qts. 

Valves Intake Timing — Open 5® B.T.C. Close 40° A.B.C. 

Intake Clearance .010'^ Cold 

Exhaust Timing — Open 50° B.B.C. Close 10° A.T.C. 

Exhaust Clearance .008*' Hot 

Carburetor Stromberg Model XJRO — ^Updraft 

Cooling System — Centrifugal Type Pump Capacity 4-3/4 GaJs. 

Clutch Long Facing — Moulded 9-3/4*" x 5-1/2' x .137' 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 

Axle Columbia Semi-Floating 

Brakes [Front 33-3/4' x 1-3/4' x 7/32' Clearance .040' 

Midland 

Mechanical \ Rear 33-3/4' x 1-3/4' x 7/32' Clearance .040' 

[ Hand All 4 Wheels 
lining — Moulded 
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BUICK WnimG DIAGRAM, 1937, MODEL 

Courtesy of Buick Motor Company 
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RBC ^12 RED AND BLACK CROSSING TRACERS 16- RP RED PARALLEL TRACERS 

RBP *12 RED AND BLACK MRALLEL TRACERS IB- OP *16 OREEN PARALLEL TRACERS 

•RC *14 RED CROSSING TRACERS 16- BC *16 BLACK CROSSING TRACERS 

■ W #16 WHITE 16- RC *16 RED CROSSING TRACERS 

BP *16 BLACK RMULLEL TRACERS 16- OC *» OREEN CROSSIMQ TRACERS 




Buick Model 40 Year 1937 

Battery Delco-Remy Type Volts 6-8 Amps. 100 

Frame Connection Native 

Lighting Mazda 2320-L Head Lights 6-8, 32-21 C.P. 

Mazda 1154 Stop Light 6-8, 21 C.P. 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 

Starter and Generator Delco-Remy 

Max. Chg. Rate 28 Amps. Hot Speed 4200 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 800 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .013*" 

Spark Plug — Size 18 M.M. Gap .022 '' 

Firing Order 1-6-2-5-8-3-7-4 

Timing 2° B.T.C. Spark Half Advance 

Engine Bore 3%^ Stroke 4H' Taxable H.P. 30.63 

Piston Ring — Width Oil 2 — Comp. 2 — % 

Diam. Gap Oil .010' Comp. .010 ' 

Oiling — ^Type Gear Pump Capacity 6 Qts. 

Pressure 45 Lbs. ( - 35 M.P.H. 

Valves Intake Timing — Open 13® B.T.C. Close 68° A.B.C. 

Intake Clearance Hot .015' Operating, .004' Timing 
Exhaust Timing — Open 55° B.B.C. Close 22° A.T.C. 

Exhaust Clearance Hot .015' Operating, .004' Timing 
Carburetor Stromberg AAl 

Steering Caster —3^° Camber Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Capadty 13Ji Qts. 

Clutch Long Facings Woven 6' x 10' x H' 2 Required 
Gear Ratio Ring Gear 44 Pinion 10 Hypoid Gears 
Axle Own Semi-Floating, 

[Front 221^6' x IH"' x W Clearance .010' 

Bendix 

Hydraulic jRear 221^4”^ x 1?^' x 5^' Clearance .010' 

Hand Rear Service 

Lining Woven Diagram 37-1 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 
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BUICK WIRING DIAGRAM, 1937, MODELS 60, 80, 90 

Cowrtesv o/ Buick Motor Company 





Bnick 


Model 60 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 120 

Frame Connection Negative 

lighting Mazda 2320L Head Lights 6-8, 32-21 C.P. 

Mazda 1154 Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 


Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 28 Amps. Hot Speed 4200 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 800 R.P.M. 

Relay Air Gap Contact G^ 


Ignition 

Delco-Remy 


Contact Breaker Gap .013*' 

Spark Plug — Size 18 M.M. Gap .022 

Firing Order 1-6-2-5-8-3-7-4 

Timing 10° B.T.G, Spark Half Advance 


Engine Bore Stroke 4^6*" Taxable H.P. 37.81 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. 3%^ Gap Oil .010 Comp. .010' 

Oiling — Type Gear Pump Capacity 8 Qts. 

Pressure 45 Lbs. ( ^ 35 M.P.H. 

Valves Intake Timing — Open 14° B.T.C. Close 71° A.B.C. 

Intake Clearance Hot .015' Operating, .004' Timing 
Exhaust Timing — Open 56° B.B.C. Close 25° A.T.C. 

Exhaust Clearance Hot .015' Operating, .004' Timing 


Carburetor Stromberg AA2 

Steering Caster ~J^° Camber — Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Capacity 17 Qts. 

Clutch Long Facings Woven 634*^ x 11' x .137' 2 Required 

Gear Ratio Ring Gear 39 Pinion 10 Hypoid Gears 

Axle Own Semi-Floating 

Brakes [Front 22%' x 2' x Clearance .010' 

Bendix ' 

Hydraulic -iRear 22%6'^ x 2' x Clearance .010' 

[nand Rear Service 

Tilling Woven Diagram 37-2 


63 



Bnick Model 80 Year 1937 Diagram on Page 58 

Battery Delco-Remy Type Veits 6-8 Amps. 120 

Frame Connection Negative 

litgliting Mazda 2320-Lf Head Lights 6-8, 32-21 C.P. 

Mazda 1154 Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 


Starter and Generator Delco-Remy 


Generator 

Deleo-Remy 


Ignition 

Delcxi-Remy 


Max. Chg. Rate 25 Amps. Hot Speed 4200 R.P.M.,Arm. 
Regulation Voltage Cut-in 6.5 Volts, 800 R.P.M. 

Belay Air Gap Contact Gap 

Contact Breaker Gap .013 

Spark Plug — Size 18 M.M. Gap .022" 

Firing Order 1-6-2-5-8-3-7-4 

Timing 10° B.T.C. Spark Half Advance 


Engine Bore 334 


Stroke 454*' 


Taxable H.P. 37.81 


PistonRing— Width Oa 2—^6^ Comp. 2—^6" 

Diam. 3J4'' Gap Oil .010 Comp. .010" 

Oiling — Type Gear Pump Capacity 8 Qts. Pressure 45 Lbs.®35 M.P.H. 


Valves Intake Timing— -Open 14° B.T.C. Close 71° A.B.C. 

Intake Clearance Hot .015" Operating, .004" Timing 
Exhaust Timing — Open 56° B.B.C. Close 25° A.T.C. 

Exhaust Clearance Hot .015" Operating, .004" Timing 


Carburetor Stromberg AA2 

Steering Caster ?^° Camber Ji° Toe-in 0" 

Cooling System Centrifugal Type Pump, Belt Capacity 17 Qts. 

Clutch Long Facings Woven 6M" x ll"‘x .137" 2 Required 

Gear Ratio Ring Gear 38 Pinion 9 Hypoid Gears 
Axle Own Semi-Floating 

l^kes fFront 22^34*' x 2" x 54*^ Clearance .010" 

Bendix 

Hydraulic Rear 22^34^ x 2" x >4^ Clearance .010" 

Hand Rear Service 
lining Woven 
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Diagram 37-3 



Diagram on Page 58 


Bnick Model 90 Year 1937 

Battery Delco-Remy Type Volts 6-8 Amps. 120 

Frame Connection Negative 

Lighting Mazda 2320L Head Lights 6-8, 32-21 C.P. 

Mazda 1154 Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 


Starter and Generator Delco-Remy 

Max. Chg. Rate 25 Amps. Hot Speed 4200 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 800 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .013 ^ 

Spark Plug— Size 18 M.M. Gap .022'^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing 10® B.T.C. Spark Half Advance 

Engine Bore 3% Stroke 4^6 Taxable H.P. 37.81 

Piston Ring — ^Width Oil 2 — Comp. 2 — 

Diam. Gap Oil .010' p. .010' 

Oiling — ^Type Gear Pump Capacity 8 Qts- 
Pressure45 Lbs. @ 35 M.P.H. 

Valves Intake Timing — Open 14® B.T.C. Close 71® A.B.O. 

Intake Clearance Hot .015 ' Operating, .004' Timing 
Exhaust Timing— Open 56® B.B.C. Close 25® A.T.C. 

Exhaust Clearance Hot .015' Operating, .004' Timing 
Carburetor Stromberg AA2 
Steering Caster —J^® Camber Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Capacity 17 Qts. 

Clutch Long Facings Woven 6J^' x 11' x .137' 2 Required 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


Gear Ratio Ring Gear 37 Pinion 8 
Axle Own Semi-Moating 

Front 26%' x 2' x ' 
Rear 26%'x2'xM^ 
(Hand Rear Service 


Brakes 

Bendix 

Hydraulic 


Hypoid Gears 

Clearance .010' 
Clearance .010' 


Lining Woven 


Diagram 37-4 
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BUICK WIRING DIAGRAM, 1936, SERIES 40 

Courtesy of Buick Motor Company 



Buick 


Model Series 40 


Year 1936 


Battery Delco Type 13 JW Volts 6 Amps. 100 

Frame Connection Negative 


Lighting Mazda 2320-L Head Lights 6-8, 32-21 C.P. 

Stop Light 6-8, 15 C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Max. Chg. Rate 17 to 20 Amps. Speed 31 M.P.H. 

Regulation 3rd Brush Cut-in 6.4-7 Volts 

Relay Air Gap Contact Gap .018 *^-,025^ 


Generator 

Delco-Eemy 


Ignition 

Remy 


Contact Breaker Gap .012' 

Spark Plug— Size 18 M.M. Gap .020 '-.025' 

Firing Order 1-6-2-5-8-3-7-4 
Timing 2° Full Advance 


Engine Bore \ Stroke 3J^* Taxable H.P. 30.63 

Piston Ring — Width Oil 2 — 56' Comp. 2 — 

Diam. 356 Gap Ofi .010'-.018 ' Comp. .010 '-.015 ' 

Oiling— Type Pump Capacity 7 Qts. Refill 6 Qts. 


Valves Intake Timing — Open 8° B.T.C. Close 58® A.B.C. 

Intake Clearance .015' 

Exhaust Timing — Open 58® B.B.C. Close 23° A.T.C. 
Exhaust Clearance .015' 


Carburetor Stromberg EEl 

Steering Caster 3° to 334° Camber 2° Toe-in 

Cooling System Centrifugal Type Piunp Capacity 13M Qts. 

Clutch Borg & Beck Facings Woven 634' x 934' x .133' 2 Required 

Gear Ratio 4.44 to 1 Spiral Gears 


Axle Semi-Floating 

Brakes f Front 22136' x x 56' 

Bendix 

Hydraulic \ Rear 22116' x 1%' x 56' 


I^Hand Rear Service 
Lining Woven 


Clearance .010' 


Diagram 36-3 
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BUICK WIRING DIAGRAM, 1936, SERIES 60-80 

Courtesy of Buick Motor Company 


Buick 


Models Series 60-80 


Year 1936 


Battery Delco Type 15-G-W Volts 6 Amps. 120 

Frame Connection Negative 

Lighting Mazda 2320L Head Lights 6-8, 32-21 C.P. 

Stop Light 6-8, 15 C.P. TaO 6-8, 3 C.P. 
Parking Lights 6-8, 1.5 C.P. 


Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 15-18 Amps. 

Regulation 3rd Brush and 
Voltage Control 


Speed 

Cut-in 6.4-7 Volts 
Contact Gap .018 *"-.025^ 


Ignition 

Remy 


Contact Breaker Gap .0125 *"-.0175^ 

Spark Plug— Size 18 M.M. Gap .020 *'-.025^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing 10° Full Advance 


Engine Bore 3%^^ Stroke Taxable H.P. 37.81- 

Piston Ring— Width OH 2—%*^ Comp. 2— 

Diam. 374" Gap Oil .010 "-.018*' Comp. .010 "-.015" 

Oiling — Type Pump Capacity 10 Qts. RefiU 8 Qts. 

Valves Intake Timing — Open 14° B.T.C. Close 71° A.B.C. 

Intake Clearance .015" 

Exhaust Timing-r- Open 56° B.B.C. Close 25° A.T.C. 

Exhaust Clearance .015" 


Carburetor Stromberg EE22 

Steering Caster 1^° to 2^° Camber Toe-in Ke' to 

Coolmg System Centrifugal Type Pump Capacity 17 Qts. 

Clutch Long Facings Woven x 11" x .137" 2 Required 
Gear Ratio 60, 3.9 to 1; 80, 4.22 to 1 ^iral Gears 
Axle Semi-Floating 

Brakes Front 22 ^ 4 ^” x 1 x %" Clearance .010" 

Bendix 

Hydraulic Rear 221^6^ x 1?^ " x ?4" 

Hand Rear Service 

Lining Woven Diagram 36-4 
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BUICK WIRING DIAGRAM, 1936, SERIES 90 

Courtesy of Buick Motor Com'pany 


Buick 


Model Series 90 


Year 1936 


Battery Delco Type 15-G-W Volts 6-8 Amps. 120 

Frame Connection Negative 

Lighting Mazda 2320L Head Lights 6-8, 32-21 C.P. 

Stop Lights 6-8, 15 C.P. 6-8, 3 C.P. 

Parking Lights 6-8, 1.5 C.P. 


Starter and Generator Pelco-Eemy 


Generator 

Delco-Remy 


Max. Chg. Rate 15-18 Amps. 

Regulation 3rd Brush and 
Voltage Control 


Hot Speed 33 M.P.H. 

Cut-in 6.4-7 Volts 
Contact Gap .018V025'' 


Ignition 

Delco-Remy 


Contact Breaker Gap .0125 V0175' 

Spark Plug— Size 18 M.M. Gap .020 *'-.025*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing 10° Full Advance 


Engine Bore Stroke 454 ' Taxable H.P. 37.81 

Piston Ring — Width Oil 2 — 54 Comp. 2 — 

Diam. 3%*^ Gap Oil .010 *'-.018*' Comp. .010 *'-.015' 

Oiling— Type Pump Capacity 10 Qts. Refill 8 Qts. 

Valves Intake Timing— Open 14° B.T.C. Close 70° A.B.C. 

Intake Clearance .015 ** 

Exhaust Timing— Open 56° B.B.C. Close 25° A.T.C. 

Exhaust Clearance .015*' 


Carburetor Stromberg EE22 

Steering Caster Camber Ji° Neg. to J4° Pos. Toe-in to 34' 

Cooling System Centrifugal Type Pump Capadty 17 Qts. 

Clutch Long Facings Woven 634' x 11' x .137*' 2 Required 
Gear Ratio 4.555 to 1 Spiral Gears 
Axle %-Floating 

fFront 26^54' x 2' x }4' Clearance .010' 

Rear 26^54 ' x 2 ' x ' Clearance .010 ' 

Hand Rear Service 

lining Woven Diagram 36-5 


Brakes 

Bendix 

Hydraulic 
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BUICK WIRING DIAGRAM, 1935, SERIES 40 

Courtesy of Buick Motor Com'pany 



Buick Model Series 40 Year 1935 

Battery Delco-Remy Type 13 JW Volts 6 Amps. 100 

Frame Connection Negative 

Lighting Mazda 2320C Head Lights 6-8, 32-21 G.P. 

Mazda 63L, 81L Dash, Tail and Stop 6-8, 3-3-6 C.P. 

Mazda 63L Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 13 Amps. Speed 3000 R.P.M. Armature 

Regulation 3rd Brush Cut-in 6.7 Volts 

Relay Air Gap .012 *"-.01 7^ Contact Gap .015 *'-.025*' 

Contact Breaker Gap .0125 *"-.0175^ 

Spark Plug-Size 18 M.M. Gap .020*^ 

Firing Order 1-6-2-5-8-3-7-4: 

Timing 2® B.T.C. Full Advance 

Bore 3% ^ Stroke 3]^^ Taxable H.P. 30.63 

Piston Ring— Width Oil 2—%' Comp. 2—}^^ 

Diam. 3%" Gap .010 on All 

Oiling — Type Pump Capacity 6 Qts. 

Intake Timing— Open B.T.C. Qose 54‘=’ A.B.C. 

Intake Clearance .008 " Hot 

Exhaust Timing — Open 57 B.B.C. Close 21° A.T.C. 

Exhaust Clearance .008 Hot 

Carburetor Stromberg EEl 

Steering Caster Camber Toe-in 3^*" 

Cooling System Centrifugal Type Pump Capadty 3H Gals. 

Clutch Borg & Beck Facings Moulded 6}^ x x .133*' 2 Required 
Gear Ratio Ring Gear 39 Pinion 9 

Axle Own Semi-Floating 

Brakes fFront 25%*^ x IM" x Clearance .010*' 

Am 11 fin IP fi I 

Bendix Rear 25%*^ x 1%*^ x Qearance .010" 

Hand 4 Wheels 
Lining Moulded 

Diagram 102 


Ignition 


Engine 


Valves 
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Buick Model Series 50 Year 1935 After Engine No. 2886405 

Battery Delco-Eemy Type 13 JW Volts 6 Amps. 100 

Frame Connection Negative 

Lighting Mazda 2330L Head Lights 6-8, 32-32 C.P. 

Mazda 63L, 81L Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63L Side Lights 6-8, 3 C.P* 

Starter and Generator Delco-Pemy 

Generator Hot Max. Chg. Rate 13 Amps: Speed 2400 R.P.M. Armature 
Regulation 3rd Brush Cut-in 6.7-7.5 Volts 

Relay Air Gap .012 '^-.017'^ Contact Gap .015 ^-.025 ^ 

Contact Breaker Gap .013 ^ 

Spark Plug — Size 18 M.M. Gap .020^ 

Fmng Order 1-6-2-5-8-3-7-4 
Timing T B.T.C. Full Advance 

Bore 231^^ Stroke 4^*^ Taxable H.P. 28.20 

Piston Ring — Width Oil 2 — Comp. 2 — Diam. 2314^ 

Gap .010" on All 

Oiling — Type Pump Capacity 7 Qts. 

Intake Timing — Open 4^° B.T.C. Close 54® A B.C. 

Intake Clearance .008 " Hot 

Exhaust Timing— Open 58® B.B.C. Close 30® A.T.C. 

Exhaust Clearance .008" Hot 

Carburetor Marvel ED IS 

Cooling System Centrifugal Type Pump Capacity 3% Gals. 

Clutch Own Facings Woven 6Ji x x .130" 2 Required 

Gear Ratio Ring Gear 44 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes 'Front 25J^"xlJi"x%6^ 

Mechanical 

Bendix Rear 25>^" x IM^ x 

Hand 4 Wheels 
Lining Moulded and Woven 

Diagram 100 
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Ignition 


Engine 


Valves 






Buick 


Model Series 60 and 00 

Year 1935 60, After Engine No, 2886415 

90, After Engine No. 2886638 

Battery Delco-Remy Type 60, 15 GW; Yolts 6 Amps. 60, 120; 

90, 17 DW 90, 135 

Frame Connection Negative 

Lighting Mazda 2330L Head Lights 6-8, 32-32 C.P. 

Mazda 63L, 81L Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63L Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 13 Amps. Speed 2400 R.P.M. Armature 
Regulation 3rd Brush Cut-in 6. 7-7.5 Volts 

Relay Air Gap .012 '"-.017 Contact Gap .015 '"-.025^ 
Ignition Contact Breaker Gap .013*" 

Spark Plug — Size 18 M.M. Gap .020*" 

Firing Order 1-6-2-5-8-3-7-4 
Timing 11° B.T.C. Full Advance 

Engine Bore 60, 3%*" Stroke 60, 4?^*" Taxable H.P. 60, 30.63 
90, 90, 5*" 90, 35.12 

Piston Ring — Width Oil 2 — 54 Comp. 2 — H*" 

Diam. as Bore Gap .010'" on All 

Oiling — Type Pump Capacity 60, 8 Qts.; 90, 9 Qts. 

Valves Intake Timing — Open 4}^° B.T.C. Close 54° A.B.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 58° B.B.C. Close 30° A.T.C. 

Exhaust Clearance .008" Hot 
Carburetor 60, Marvel ED2S; 90, Marvel EDS 

Cooling System Centrifugal Type Pump Capacity 60, 4J^ Gals. 

90, 5H Gals. 

Clutch Own Facings Woven 60, 6 M " x 9 x .130 "; 90, 6 " x 9 " x .135 " 

Gear Ratio 60, Ring Gear 47 Pinion 10 Spiral Gears 

90, Hing Gear 48 Pinion 11 Spiral G^xs 

Axle Own J^-Moating 

Brakes Front 60, 28%" x 54 90, 28 x " x 14*" 

IVIechanical 

Bendix Rear 60, 28%" x x 90, 28 x 2^*^ x 54 

Hand 4 Wheels 
Liiung Moulded and Woven 

Diagram 101 
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Year 1934 Series 60 and 90 


Bnick Models 34-61, 66, 67, 68 

34-90, 91, 96, 97, 98 

Battery Delco Type 60, 15 GW; 90, 17 GW Volts 6 Amps. 60, 114; 90, 130 
Frame Connection Negative 

lighting Mazda 2330L Head Lights 6-8, 32-32 C.P. 

Mazda 63, 87 Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 11-14 Amps. Speed 2200-2600 R.P.M. 

Regulation 3rd Brush Cut-in 6. 7-7.5 Volts 

Relay Air Gap .012'^-.017" Contact Gap .015 "-.025'^ 

Ignition Contact Breaker Gap .015 ^ 

Spark Plug— Size 18 MM. Gap .020 "-.025" 

Firing Order 1-6-2-5-8-3-7-4 

Timing 60, ir B.T.C.; 90, 10° B.T.C. 

Engine Bore 60, 3%" Stroke 60, 4^" Taxable H.P. 60, 30.63 
90, 3^6 90, 5" 90, 35.12 

Piston Ring— Width Oil 2 — Comp. 2 — Diam. 3%" 

Gap .010" on AU 

Oiling — ^Type Pump Capacity Dry 60, 11 K Qts.; 90, 12 Qts. 

Valves Intake Timing — Open 4J^° B.T.C. Close 54° A.B.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 58° B.B.C. Close 30° A.T.C. 

Exhaust Clearance .008" Hot 
Carburetor 60, Marvel ED 2S; 90, Marvel ED 3 

Steering Caster 60, 1° Camber 60, J^° Toe-in 60, 5^ 

90, 1° 90, 1° 90, 5^ 

Cooling System Centrifugal Type Pump Capacity 60, 4J^ Gals. 

90, Gals. 

Clutdi Own Fadngs Woven 60, x 9J^" x .130" 2 Required 

6^" X 9" X .135 " 4 Required 

Gear Ratio Ring Gear 60, 47; 90, 48 Pinion 60, 10, 90, 11 Spiral Gears 
Axle Own % Floating 

Brakes Own [Front 60, 28, 2 ^" x x 90, 28^%'' x 2^^' x 
Bendix 

Mechanical Rear As for Front 
Hand 4 Wheels 
Linii^ Moxilded and Woven 
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Bnick Models 34-41, 46, 47, 48 Year 1934 Series 40 

Battery Deleo Type 13-JW Volts 6 Amps. M 

Frame Connection Negative 

lighting Mazda 2330L Head Lights 6-8, 32-32 C.P. 

Dash, Tail and Stop 3-3-6 C.P. 

Side Lights 6-8, 3 C.P. 

Starter and Generator Delcg-Remy 

Generator Hot Max. Chg. Rate 13-15 Amps. Speed 3000 R.P.M 

Regulation 3rd Brush Cut-in 6.7-7.5 Volts 

Relay Air Gap .012V017*' Contact Gap .015 "'-.025^ 

Contact Breaker Gap .015 '"-.OIT^ 

Spark Plug — Size 18 MM. Gap .020 *'-.025*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing Standard Fuel 2°, Ethyl 8® B.T.C. 

Bore 35^*' Stroke 35^*' Taxable H.P. 30-63 

Piston Ring — Width Oil 2 — 5^** Comp. 2 — Diam. 3^*' 

Gap .010*' on All 

Oiling — Type Pump Capacity 6 Qts. 

Intake Timing— Open B.T.C. Close 40® A.B.C. 

Intake Clearance .008*' Hot 

Exhaust Timing — Open 57 B.B.C. Close 21® A.T.C. 

Exhaust Clearance .008 " Hot 
Carburetor Marvel EDlS 

Steering Caster 1%® Camber Toe-in 56** 

Cooling System Centrifugal Type Pump Capadty 3% Gals. 

Clutch Own Facings Woven 6}^*' x 9J^*' x .130*' 2 Required 

Gear Ratio Ring Gear 44 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

fFront 

Own 

Bendix |Rear 25*'x lM*'x§f6^ 

Mechanical 

Hand 4 Wheels 

Lining Moulded and Woven 


Ignition 


Engine 


Valves 
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Buick Models 34-56, 57, 58 


Year 1934 Series 50 


Battery Delco Type 13-JW Volts 6 Amps. 98 

Frame Connection Negative 

Lighting Mazfda 2330L Head Lights 6-8, 32-32 C.P. 

Mazda 63, 87 Dash, Tad and Stop 6-8, 3-3-15 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Bemy 

Generator Hot Max. Chg. Rate 11-14 Amps. Speed 2200-2600 R.P 
Regulation 3rd Brush Cut-in 6. 7-7:5 Volts 

Relay Air Gap .012"-.017" Contact Gap .015 ''-.025" 

lotion Contact Breaker Gap .015" 

Spark Plug— Size 18 MM. Gap .020 "-.025" 

firing Order 1-6-2-5-8-3-7-4 

T imin g r B.T.C. .0198" Piston Travel B.T.C. 

Engine Bore 2^14 ' Stroke Taxable H.P. 28.2 

Piston Ring— Width Oil 2— Comp. 2— Diam. 22 ^" 

Gap .010" on All 

Oiling — ^Type Pump Capacity 9 Qts. Dry 

Valves Intake Timing — Open 4J^° B.T.C. Close 54® A.B.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 58® B.B.C. Close 30® A.T.C. 

Exhaust Clearance .008" Hot 

Carburetor Marvel ED IS 

Steering Caster 1%® Camber J^® Toe-in. 

Cooling System Centrifugal Type Pump Capacity 3% Gals. 

Clutch Own Facings Woven 6J^" x 9J^" x .130" 2 Required 

Gear Ratio Ring Gear 44 Pinion 9 Spiral Gears 

Axle Own Semi-Moating 

Brakes Front 253^" x l^*' x 

Own 

Bendix Rear 25^^' x 1%" x 

Mechanical 

Hand 4 Wheels 

lining Moulded and Woven 
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Buick 


Model 33-50 


Year 1933 


Battery Delco Type 13 JW Vdts 6 Amps. 98 

Frame Connection Negative 

Lighting Double Contact Head Lights 6-8, 32-32 C.P. 

Single Contact Stop Light 6-8, 15 Tail, 3 C.P. 

Single Contact Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 11-14 Amps. Speed 1800-2000 R.P.M. 

Regulation 3rd Brush, Thermo. Cut-in 8-10 M.P.H. 
Relay Air Gap .012'"-.017'' Contact Gap. .015^-.025'" 

Ignition Contact Breaker Gap .0125*'-.0175^ 

Spark Plug — Size 18 M.M. Gap .020*'-.025*' 

Firing Order— 1-6-2-5-8-3-7-4 

Timing 7 ^ B.T.D.C. FuU Manual Adv. 

Engine Bore 2-15/16^ Stroke 4-1/4*' Taxable H.P. 27.61 

Piston Ring — ^Width 2-5/32*', 2-1/8*' Diam. 2-15/16*' Gap All rings .010' 
Oiling — ^Type Pump Capadty 7 Qts. 

Valves Intake Timing — Open 4-1/2° B.T.C. Qose 54° A.B.C. 

Intake Clearance ,008' Hot 

Exhaust Timing — Open 58° B.B.C. Close 30° A.T.C, 

Exhaust Clearance .008' Hot 

Carburetor Marvel E.D l.S. 

Cooling System — Centrifugal Type Pump Capadty 3 Grals. 

Outch Own Fadng Woven 9-1/2' x 6-1/4' x .135' 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Geara 

Axle Own Semi-Floating 

Brakes Front 18-1/32' x 1-3/4' x 3/16' 

Mechanical 

Rear 18-1 /32' x 1-3/4' x 3/16' 

Hand All 4 Wheels 
Lining — Moulded 
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Cadillac 


Model 70 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 130 

Frame Connection Positive 

Lighting Mazda 2330-L D.C. Head Lights 6-8, 32-32 C.P. 

Mazda 87 Stop Light 6-8, 15 C.P. TaU 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 

Starter and Generator Delco-Remy 

Max. Chg. Rate 25 Amps. Hot Speed 1650 R.P.M., Arm. 
Regulation Voltage & Current Cut-in 6.5 Volts 

Relay Air Gap Contact Gap 

Contact Breaker Gap .013*^ 

Spark Plug — Size 14 M.M. Gap .027*' 

Firing Order 1L-4R-4L-2L-3R-3L-2R-1R 

Timing 5° B.T.C. 

Engine Bore 3H*' Stroke 43^*' Taxable H.P. 39.20 

Piston Ring — Width Oil 2 — 54*" Comp. 2 — 

Diam. Gap Oil .007*' Comp. .007*^ 

Oiling — Type Gear Pump Capacity 7 Qts. Pressure 30 Lbs. @ 60 M.P.H. 

Valves Intake Timing — Open T.D.C. Close 42° A.B.C. 

Intake Clearance Zero 

Exhaust Timing — Open 52° B.B.C. Close 10° A.T.C. 

Exhaust Clearance Zero 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


Carburetor Stromberg AA25 

Steering Caster 0° Camber 0° Toe-in 0*' 

Cooling System Centrifugal Type Pump, Belt Capacity 25 Qts. 

Clutch Long Facings Woven 63^*' X 11 X .137*' 2 Required 

Gear Ratio Ring Gear 43 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Front 25%*' x 2*' x Clearance .010*' 

- Rear 25%*'x2*'x Xb"' Clearance .010*' 

Hand Rear Service 

Lining Moulded Diagram 37-5 


Brakes 

Bendix 

Hydraulic 
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CADnXAC WIRING DIAGRAM, 1937, MODEL 75 

Courtesy of Cadillac Motor Car Comjtany 
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Cadillac 


Model 75 


Year 1937 


Battery Delco-Remy Type Veits 6-8 Amps. 130 

Frame Connection Positive 


Lighting Mazda 2330-L D.C. Head lights 6-8, 32-32 C.P. 

Mazda 87 Stop Light 6-8, 15 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1.5 C.P. 

Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 25 Amps. Hot Speed 1650 R.P.M., Arm. 
Regulation Voltage & Current Cut-in 6.5 Volts 

Relay Air Gap Contact Gap 


Ignition 

Delco-Remy 


Contact Breaker Gap .013 

Spark Plug — Size 14 M.M. Gap .027*' 

Firing Order lL-4R-4L-2Ij-3R-3Lr2R-lR 
Timing 5® B.T.C. 


Engine Bore 33^ Stroke 43^*" Taxable H.P. 39.20 

Piston Ring — Width Oil 2 — 36 Comp. 2 — 36 

Diam. 33^*^ Gap Oil .007*' Comp. .007" 

Oiling — ^Type Gear Pump Capacity 7 Qts. Pressure 30 Lbs. @ 60 M.P.H. 

Valves Intake Timing — Open T.D.C. Close 42° A.B.C. 

Intake Clearance Zero 

Exhaust Timing-Open 52° B.B.C. Close 10°A.T.C. 

Exhaust Clearance Zero 


Carburetor Stromberg AA25 

Steering Caster 0° Camber 0° Toe-in 0" 

Cooling System Centrifugal Type Pump, Belt Capacity 25 Qts. 

Clutch Long Facings Woven 6J^*' x 11" x .137*' 2 Required 

Gear Ratio Ring Grear 46 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Brakes [Front 30" x 234" x Ji*' Clearance .010" 

Bendix 

Hydraulic • Rear 2734^ x 234^ x 34*^ Qearaxice .010" 

Hand Rear Service 

Lining Moulded Diagram 37-6 
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Cadillac Model 355-D Year 1935 

Battery Delco Type 17 DW Volts 6 Amps. 130 

Frame Connection Positive 

Dghting Mazda 2330-L Head Lights 6-8, 32-32 C.P. 

Mazda 63L, 87L Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63L Side Lights 6-8, 3 C.P. 

Starter and Generator 

Generator Hot Max. Chg. Rate 15.5 Amp. Speed 

Regulation 3rd Brush Cut-in 6.75-7.25 Volts 

Relay Air Gap .012'^-.017'^ Contact Gap .015'^-.025*^ 

Ignition Contact Breaker Gap .012 ''-.018^ 

Spark Plug— Size 18 M.M. Gap .025 ^-.027^ 

Firing Order 1-2-7-8-4-5-6-3 
Timing 4° B.T.C. 

Engine Bore t Stroke Taxable H.P. 36.45 

Piston Ring — Width Oil 1 — Comp. 3 — §4*" 

Diam. 3H" Gap. Oil .007^ Comp. .007^ 

Oiling — Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 6® B.T.C. Close 42® A.B.C. 

Intake Clearance ,006 " 

Exhaust Timing— Open 38® B.B.C. Close 2® A.T.C. 

Exhaust Clearance .010 

Carburetor Detroit X8244 

Steering Caster 3® Camber 1® Toe-in 

Cooling System Centrifugal Type Pump Capacity 5 Gals. 

Clutch Own Facings Woven x 934 x .120'^ 4 Required 

Gear Ratio Ring Gear 46 Pinion 10 Spiral Gears 
Axle Own _ ?^-Floating 

Brakes fFront 29% " x 2"^ Forward Shoe .245 ^ Reverse .183 "" 

Mechanical Clearance .007 ^ 

Bendix Rear 29%*" x 2*" Forward Shoe .245 *^, Reverse .183 

Clearance .007*' 

Hand Rear Service 
Lining Woven 

Diagram 103 
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CadiUac Model V-8 355-D Year 1934 Series 10, 20. 30 

Battery Delco Type 17 DW Volts 6. Amps. l iiO 

Frame Connectioii Positive 

lightmg Mazda 23S0L Head Lights 6-8, 32-32 C.P. 

Mazda 63 Dash, TaU and Stop 6-8, 3-3-15 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starts and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 9-11 Amps. Lamps Off Speed 1200 R.P.M. 

Regulation Thermostat Relay Cut-in 6.75 Volts 

Relay Air Gap .012 '^-.017 Contact Gap .015 "-.025 " 

Ignition Contact Breaker Gap .020" 

Spark Plug— Size 18 MM. Gap .025 "-.027" 

firing Order 1-2-7-8-4-5-6-3 See Diagram 
Timing 4*^ B.T.C. 

Engine Bore 3f|" Stroke 41 ^ 6 Taxable H.P. 36.45 

Piston Ring — Width Oil 1 — Comp. 3 — 

Diam. 3^" Gap .007" on AU 

Oiling — ^Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 6° B.T.C. Close 42® A.B.C. 

Intake Clearance .006 " Cold 

Exhaust Timing — Open 38® B.B.C. Close 2° A.T.C. 

Exhaust Clearance .010" Cold 

Carburetor Detroit X8244 


Steering Camber 1® Toe-in 


Cooling System Centrifugal 


Type Pump Capacity 5 Gals. 


dutch Own Facings Woven 6J^"x9K'' X. 120" 4 Required 
Gear Ratio Ring Gear 46 Pinion 10 Spiral Gears 
Axle Own % Floating 


Brakes 

Own 

Mechanical 

Bendix 


Front 292 % X 2" x .245" Forward Shoe .183" Reverse Shoe 
Rear Same as Front Clearance .007" on All 

.Hand Rear Service 


lining Woven 
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Cadillac 

Model V-8 355C 

Year 1933 

Battery 

Delco Type 17- CF 

Tolts 6 Amps. 130 


Frame Connection 

PositiTe 

Lighting 

Triple Contact Head Lights 

6-8, 32-21-21 C.P. 


Single Contact Dash,' Tail and Stop 6-8, 3-3-15 C.P. 


Single Contact Side Lights 

6-8, 3 C.P. 

Starter and Generator Delco-Remy 


Generator Hot Max. Chg. Rate 14-17 Amps. Speed 1800-2000 R.P.M. 


Regulation 3rd Brush 

Cut-in 6.75-7.5 Volts 


Relay Air Gap .012 ^-.017*' 

Contact Gap .015 *^-.025 

Ignition 

Contact Breaker Gap .018^- 

-.024*^ 


Spark Plug — Size 18 MM. 

Gap .025 ^-.028' 


Firing Order 1R-Ili-4R-4L-2L-3R-3L-2R 

Timing 9° 12 Flywheel or .039*^ Piston B.T.C. 

Engine 

Bore ; Stroke 41^16 Taxable H.P. 36.45 

Hston Ring— Width Od 1—^"; Comp. 1— 2—%^ 


Diam. Gap Oil .003 

^ Comp. .005 


Oiling — ^Type Pump Capacity 8 Qts. 

Valves 

Intake Timing — Open 6® B.T.C. 

Close 42° A.B.C. 


Intake Clearance .004^ Hot 

Exhaust Timing — Open 38° B.B.C. 

Exhaust Clearance .006 ^ Hot 

Close 2° A.T.C. 

Carburetor Own 


Steering 

Caster 2J^° Camber lj^° 

Toe-in 


Cooling System Centrifugal Type Pump Capacity 6J4 Gals. 

Clutch Own Facing Woven Wx.135'' 4 Eequired 

Gear Ratio Ring Gear 46 Pinion 10 Spiral Gears 
Axle Own M Floating 

Brakes Front 29?4 " x 2 x % Clearance .007 

Bendix 

Booster Rear 29}i^x2^ x^y{6^ Clearance .007^ 

Mechanical 

Hand 4 Wheels 
Lining Semi-Moulded 
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HORN BUnON horn 



CHEVROLET WIRING DIAGRAM, 1937, MODEL MASTER 

Courtesy of Chevrolet Motor Company 
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DISTRIBUTOR CAP 





Chevrolet Model Master Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 100 

Frame Connection Negative 
Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts TaU 6-8 Volts 

Parking Lights 6-8 Volts 
Starter and Generator Delco-Remy 

Max. Chg. Rate 18 Amps. Hot Speed 2900 R.P.M., Arm. 

Regulation Cut-in 6.8 Volts, 800 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .018'' 

Spark Plug — Size 14 M.M. Gap .040 ^ 

Firing Order 1-5-3-6-2-4 
Timing 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


Engine Bore Stroke Taxable H.P. 29.50 

Piston Ring — ^Width Oil 1 — Comp. 2 — 34" 

Diam. 3^^" Gap Oil .005" Comp. .005" 

Oiling — Type Gear Pump Capacity 5 Qts. 

Pressure 13 Lbs. @ 50 M.P.H. 

Valves Intake Timing — Open 9"^ B.T.C. Close 29® A.B.C. 

Intake Clearance Hot .006" 

Exhaust Timing — Open 52® B.B.C. Close 1® B.T.C. 

Exhaust Clearance Hot .013" 


Carburetor Carter W1 

Steering Caster Z}4° Camber Toe-in 

Cooling System Centrifugal Type Pump, Belt Capacity 13 Qts. 
Clutch Own Fadngs Woven 634^ x 9" x 34^ 2 Required 

Gear Ratio Ring Gear 41 Pinion 11 H 3 qK)id Gears 
Axle Own Semi-Floating 

Front 225i"xlM*^x^6' 


Brakes 
Own 

Hydraulic Rear 225-^" x 1?^ " x 
Hand Rear Service 
Lining Moulded 


Clearance, Slight Drag and 
Back 4 Notches 
Clearance, Slight Drag and 
Back 4 Notches - 


Diagram 37-7 
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HORN BUnON 



CHK\rROLET WIRING DIAGRAM, 1937, MODEL DeLTJXE 

Courtesy of Chevrolet Motor Company 


92 


SPARK PLUGS 


Chevrolet Model De Liixe Year 1937 

Battery Delco-Remy Type Volts 6-8 Amps. 100 

Frame Connection Negative 

Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts Tail 6-8 Volts 

Parking Lights 6-8 Volts 


Starter and Generator 

Generator 

Delco-Remy 


Delco-Remy 

Max. Chg. Rate 18 Amps. Hot Speed 2900 Arm. 

Regulation Cut-in 6.8 Volts, 800 R.P.M. 

Relay Air Gap Contact Gap 


Ignition 

Delco-Remy 


Contact Breaker Gap .018*' 
Spark Plug — Size 14 M.M. 
Firing Order 1-5-3-6-2-4 
Timing 


Gap .040*' 


Engine 


Valves 


Bore 3K'' Stroke 3?^" Taxable H.P. 29.50 


Piston Ring— Width Oil 1 — Ke*" 
Diam. 334 


Comp. 2—34" 
Gap. Oil .005 


Comp. .005*" 


Oiling — ^Type Gear Pump Capacity 5 Qts. Pressure 13 Lbs. @ 50 M.P.H. 


Intake Timing — Open 9® B.T.C. Close 29® A.B.C. 

Intake Clearance Hot .006*' 

Exhaust Timing — Open 52® B.B.C. Close 1® B.T.C. 

Exhaust Clearance Hot .013 


Carburetor Carter W1 

Steering Caster 0° Camber 34° Toe-in 34" 

Cooling System Centrifugal Type Pump, Belt Capacity 13 Qts. 
Clutch Own Facings Woven 6M" x O*' x 2 Required 

Gear Ratio Ring Gear 38 Pinion 9 Hypoid Gears 


Axle Own Semi-Floating 

Brakes fFront 22^' x IM ' x 54' Caearance SUght Drag & Back 4 Notches 
H^uHc jRear 22 ^' x IM' x 54 ' aearanceSlight Drag&Back 4Notche8 
Hand Rear Service 

linmg Moulded Diagram 37-8 
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HORN BUnON HORN 
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WYILI SPARK PLUGS 

CHEVROLET WIRING DIAGRAM, 1936, MODEL, 6-CYLINDER 

Courtesy of Chevrolet Motor Company 




Chevrolet 


Model 6-Cylmder 


Year 1936 


Battery 


DelcO“Remy 


Type Volts 6 

Frame Connection Negative 


Amps. 94 


lighting Head lights 

Stop light Tail 

Parking lights 

Starter and Generator Delco-Remy 

Generator Max. Chg. Rate 18 Amps. Speed 26 M.P.H. 

Regulation 3rd Brush Cut-in 6.7 Volts 

Relay Air Gap Contact Gap 


Ignition 

Remy 


Contact Breaker Gap .018^ 

Spark Plug — Size 14 M.M. Gap .032 

Firing Order 1-5-3-6-2-4 
Timing 5° B.T.C. Retarded 


Engine Bore 3%*" Stroke 4*^ Taxable H.P. 26.30 

Piston Ring— Width Oil 1 — Comp. 2 — 3^*" 

Diam. 3 ^^“' Gap .005' 

Oiling — ^Type Pressure and Splash Capacity 5 Qts. 

Valves Intake Timing — Open 9® B.T.C. Close 29® A.B.C. 

Intake Clearance .006 ' Hot 

Exhaust Timing — Open 52® B.B.C. Close 1° B.T.C. 
Exhaust Clearance .013' Hot 


Carburetor Carter 

Steering Caster 0® Camber Toe-in 

Cooling System Centrifugal Type Pump Capadty 15 Qts. 

Clutch Own Facings Woven x 9' x 34^ 2 Required 

Gear Ratio 4.1 to 1 Spiral Gears 

Axle Own Semi-Floating 


Brakes 

Own 

Hydraulic 


Front 225^'xlM'x^*^ 
Rear 22^^ x IM" x 
Hand Rear Service 


lining Moulded 


Clearance, Slight Drag and 
Back-off Adjustment 4 Notch^ 


Diagram 36-6 
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Chevrolet 


Model Series DA Year 1934 


Battery Delco Type 15-PW 

Frame Ceiinection 

Lightmg Mazda 2320-G Head Lights 

Mazda 63 Dash, Tafl and Stop 

Mazda 63 Side Lights 

Starter and Generator Delco-Remy 

Generator Hot Max- Chg. Rate 13-15 Amps. 

Regulation 3rd Brush 
Relay Air Gap .012 ^-.017" 

Contact Breaker Gap .018 
Spark Plug — Size 14 MM. 

Firing Order 1-5-3-6-2-4 
Timing 10*^ B.T.C. 

Bore 3% ^ Stroke 4 " Taxable H.P. 26.3 

Piston Ring-Width Oil 1—%^ Comp. 2— 

Diam. 3^6 " Gap Oil ,004" Comp. .005" 

Oiling — ^Type Press, and Splash Capacity 5 Qts. 

Intake Timing — Open 4° B.T.C. Close 34® A.B.C. 

Intake Clearance .006 " Hot 

Bxhaust Timing — Open 47® B.B.C. Close 4® A.T.C. 

Exhaust Clearance .008" Hot 

Carburetor Carter WL 

Cooling System Centrifugal Type Pump Capacity 2% Gals. 

dutch Own Facings 6Ji" X 9"x 3^" 2 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes f Front 24% " x 1 " x % " 

Own 

Mechanicjal Rear 24%" x IM x 
Hand 4 Wheels 
Lining Semi-Moulded 


Ignition 


Engine 


Valves 


Volts 6 Amps. 94 

Negative 

6-8, 32-21 C.P. 

6-8, 3 C.P. 

6-8, 3 C.P. 

Speed 3000 R.P.M. 
Cut-in 7.2 Volts 
Contact Gap .015 "-.025" 

Gap .032" 
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Chevrolet Model Series DC Year 1934 

Battery Delco Type 13 NW and 13 PW Volts 6 Amps. 90 

Frame Connection Negative 

Lighting Mazda 1110 Head Lights 6-8, 21-21 C.P. 

Mazda 63 Dash, Tail and Stop 6-8, 3 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 11-13 Amps. Speed 1750-1850 R.F.M- 
Regiilation 3rd Brush Cut-in 7.2 Volts 

Relay Air Gap .012''-.017*' Contact Gap .015^-.025*" 

Ignition Contact Breaker Gap .018^ 

Spark Plug — Size 14 MM. Gap .032®' 

Firing Order 1-5-3-6-2-4 
Timing 10° B.T.C. 

Engine Bore Stroke 3}^"^ Taxable H.P. 26.3 

Piston Ring — ^Width Oil 1 — Comp. 2 — 

Diam. 3%® Gap .004-' on All 

Oiling — Type Press, and Splash Capacity 4J^ Qts. 

Valves Intake Timing — Open 4° B.T.C. Close 34° A.B.C. 

Intake Clearance .006 Hot 

Exhaust Timing — Open 47° B.B.C. Close 4° A.T.C. 

Exhaust Clearance .013*' Hot 
Carburetor Carter WL 

Steering Caster 2 Ji° Camber 13^° Toe-in 

Cooling System Centrifugal Type Pump Capacity 2}4 Gals. . 

Clutch Own Facings Moulded 6Ji ^ x Q*' x 2 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes fFront 15K x 1 
Own 

Mechanical , Rear 15}^^ x 1}4^ x 
[Hand 4 Wheels 
Lining Moulded 
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Chrysler 

Model Royal 6 

Year 1937 


Battery 

Willard Type 

Volts 6-8 

Amps. 105 


Frame Connection Positive 


Lighting 

Head Lights 

6-8 Volts 



Stop Light 

6-8 Volts 

Tail 6-8 Volts 


Parkmg Lights 6-8 Volts 
Starter and Generator Auto-Lite 

Max. Chg. Rate 22 Amps. Hot Speed 1900 Arm. 

Regulation Voltage and Current Cut-in 7 Volts, 720 R.P.M. 
Relay Air Gap Contact Gap 

Contact Breaker Gap .020'^ 

Spark Plug — Size 14 M.M. Gap .025*" 

Firing Order 1-5-3-6-2-4 
Timing 5° A.T.C. 

Engine Bore 3?^' Stroke 434 Taxable H.P. 27.34 

Piston Ring — ^Width Oil 2 — Comp. 2 — 34 

Diam. 3?4' Oap Oil .005^^ Comp. .007*^ 

Oiling — ^Type Gear Pump Capacity 5 Qts. 

Valves Intake Timing — Open T.DiC. Close 50° A.B.C. 

Intake Clearance Hot .006^ Operating, .014"^ Timing 
Exhaust Timing — Open 48° B.B.C. Close 2° A.B.C. 

Exhaust Clearance Hot .010'" Operating, .014^ Timing 

Carburetor Carter BB 

Steering Caster IJ^*" Camber Toe-in He*' 

Cooling System Centrifugal Type Pump, Belt Capacity 20 Qts. 

Clutch Borg & Beck Facings Woven 6*'xlO''xJ4*' 2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Own Semi-Floating 

Brakes [Front 19%*^ x 2*^ x Clearance .006^ Heel, .012' Toe 

LfOckbeed 

Hydraulic ‘ Rear 17if x 2' x H*' Clearance .006' Heel, .012' Toe 

Hand Transmission 1 ^%'^ x 2' x Clearance .025' 

Lining Moulded Diagram 37-0 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 
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CHRYSLER WIRING DIAGRAM, 1937, MODEL AIRFLOW 8 

CoKTtesy of Chrysler Corporation 
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Chrysler Model Airflow 8 Year 1937 

Battery Willard Type Volts 6-8 Amps. 1S6 

Frame Connection Positive 


Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts Tail 6-8 Volts 
Parking Lights 6-8 Volts 

Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Max. Chg. Rate 28 Amps. Hot Speed 1700 R.P.M., Arm. 
Regulation Voltage and Current Cut-in 7 Volts, 820 R.P.M. 
Relay Air Gap Contact Gap 


Ignition 

Auto-Lite 


Contact Breaker Gap .013^ 
Spark Plug — Size 14 M.M. 
Firing Order 1-6-2-5-8-3-7-4 
Timing 


Gap .025^ 


Engine Bore 3 M Stroke 4 Taxable H.P. 33.80 

Piston Ring— Width Oil 2—^*^ Comp. 2— 

Diam. 3Ji Gap Oil .007'' Comp. .007'' 

Oiling — ^Type Gear Pump Capacity 6 Qts. 

Valves Intake Timing — Open 2® B.T.C. Close 44° A.B.C. 

Intake Clearance Hot .006" Operating, .011" Timing 
Exhaust Timing — Open 46° B.B.C. Close 4° A.T.C. 

Exhaust Clearance Hot .010" Operating, .014" Timing 

Carburetor Stromberg 

Steering Caster 2° Camber J^° Toe-in 14' 

Cooling System Centrifugal Type Pump, Belt Capacity 17 Qts. 

Clutch Borg & Beck Facings Woven 6H" x 11" x 2 Required 
Gear Ratio Ring Gear 33 Pinion 10 Spiral Gears 

Axle Own Semi-Floating 

Brakes Front 24% " x 2" x 34' Clearance .006" Heel, .012" Toe 

liOckheed 

Hydraulic Rear 24% " x 2" x 3^^" Clearance .006" Heel, .012" Toe 

Hand Transmission 21 > 2 " x 234' x Clearance .025" 

lining Moulded Diagram 37-10 
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Chrysler Model Imperial 8 Year 1937 

Battery Willard Type Volts 6-8 Amps. 119 

Frame Connection Positive 

Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts Tail 6-8 Volts 

Parking Lights 6-8 Volts 
Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 28 Amps. Hot Speed 1700 R.P.M,, Arm. 

Auto-Lite 

Regulation Voltage & Current Cut-in 7 Volts, 820 R.P.M. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .013 ' 

Auto-Lite 

Sparkplug — Size 14 M.M. Gap .025 

Firing Order 1-6-2-5-8-3-7-4 

Timing 

Engine Bore Stroke 4>g*' Taxable H.P. 33.8 

Piston Ring — ^Width Oil 2 — 5^^ Comp. 2 — 

Diam. 3^' Gap On .007' Comp. .007' 

Oiling — ^Type Gear Pump Ciqiacity 6 Qts. 

Valves Intake Timing — Open 2® B.T.C. Close 44® A.B.C. 

Intake Clearance Hot .006' Oi>erating, .011' Timing 
Exhaust Timing — Open 46® B.B.C. Close 4® A.T.C. 

Exhaust Clearance Hot .010' Operating, .014' Timing 

Carburetor Stromberg 

Steering Caster 13^® Camber Toe-in 34 

Cooling System Centrifugal Type Pump, Belt Capacity 22 Qts. 
Clutch Borg & Beck Facings Woven O'xlO'xJI' 2 Required 
Gear Ratio Ring G^ar 41 Pinion 10 Hypoid Gears 

Axle Own Semi-Floating 

Brakes fFront 2234 x 2' x % ' Clearance .006' Heel, .012' Toe 

Hydraulic Rear 2234"' x 2' x %' Clearance .006' Heel, .012' Toe 

^Hand Transmission 2134^ x 2 ^" x 34^ Clearance .025' 

Lining Moulded Diagram 37-1 1 
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Courtesy of Chrysler Corporation 



Chrysler Model 6-Cylmder Year 1936 

Battery Willard Type Volts 6 Amps, 119 

Frame Connection Positive 

Lighting Mazda 2331 Head Lights 6-8, 21-32 C.P. 

Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 1J4 C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 21 Amps. Speed 26 M.P.H. 

Regulation 3rd Brush and Cut-in 6.5-7.3 Volts 

Voltage Control ^ ^ ^ 

Contact Gap .015 *^-.025*^ 

Contact Breaker Gap .020^ 

Spark Plug — Size 14 M.M. Gap .025*" 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

Stroke 4^ ^ Taxable H.P. 27.34 

Piston Ring — ^Width Oil 2 — Comp. 2 — 

Diam. Gap .007 ^-.015'' 

Oiling — ^Type Pump Capacity 6 Qts 

Valves Intake Timing — Open T.D.C. Close 50*^ A.B.C. 

Intake Clearance .006^ Hot, .010*^ Cold 

Exhaust Timing — Open 48° B.B.C. Close 2° A.T.C. 

Exhaust Clearance ,008" Hot, .010" Cold 

Carburetor Ball & Ball 

Steering Caster 134° Camber J^° Toe-in 34" 

Cooling System Centrifugal Type Pump Capacity 4M Cals. 

Clutch Borg & Beck Facings Woven 6Ji" x 9" x 34*^ 2 Required 
Gear Ratio 4.1 to 1 Hypoid 
Axle Semi-Floating 

Front 24% " x 2" x Clearance Toe .012" Heel .006" 

Rear 24%" x 2" x Clearance Toe .012" Heel .006" 

Hand Transmission 21% " X 2J4*' X Clearance 34^ 

Lining Moulded Diagram 36-7 


Brakes 
Lockheed 
Hydraulic 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Engine Bore I 
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Chrysler Model S-Cylinder Year 1936 

Battery Willard Type Volts 6 Amps. 119 

Frame Connection Positive 

Lighting Mazda 2331 Head Lights 6-8, 21-32 C.R 

Stop Light 6-8, 21 C.P. Tail 6^, 3 C.P. 
Parking Lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 21 Amps. Speed 26 M.P.H. 

Regulation 3rd Brush and Cut-in 6.5-7.3 Volts 

Volta^Contxol Contact Gap .015 '-.025' 

Contact Breaker Gap .018 ' 

Spark Plug — Size 14 M.M. Gap .025*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore 3Ji ' Stroke 4}^*' Taxable H.P. 33.80 

Piston Ring— Width Oil 2—56' Comp. 2—5^' 

Diam, 3M ' Gap .007 "-.015 " 

Oiling — ^Type Pump Capacity 6 Qts# 

Valves Intake Timing — Open 2® B.T.C. Close 44® A.B.C. 

Intake Clearance .006" Hot, .012" Cold 

Exhaust Timing — Open 46° B.B.C. Close 4° A.T.C. 

Exhaust Clearance .008" Hot, .011" Cold 

Carburetor Stromberg 

Steering Caster IJ^” Camber Toe-in 

Cooling System Centrifugal Type Pump Capacity 5J^ Gals. 

Clutch Borg & Beck Facings Woven 6>^" x 9 J^" x 2 Required 

Gear Ratio 4.1 to 1 Hypoid 

Axle Semi-Floating 

Front 22%"x2"x56' Clearance Toe .012 " Heel .006" 

Bear 22%'x2"xK6' Clearance Toe .012 " Heel .006" 

Hand Transmission 18^56" x 2" x 56' Clearance 
Lining Moulded Diagram 36-8 


Brakes 
Lockheed 
Hydraxilic 


Generator 

Auto-Lite 


Tuition 

Auto-Lite 
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Qouriesy of Chrysler Coryoraiion 



Chrysler Model Airflow 8 Year 1935 

Battery Willard Type Volts 6 Amps. 136 

Frame Connection 

Lighting Mazda 2320-C Head Lights 

Mazda 63, 1158 Dash, Tail and Stop 

IVlazda 55 Side Lights 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 21 Amps. 

Regulation 3rd Brush 
Relay Air Gap 

Ignition Contact Breaker Gap .018 ^ 

Spark Plug — Size 14 M.M. 

Firing Order 1-6-2-5-8-3-7-4 
Timing 

Engine Bore 3^*' Stroke 4?^^ Taxable H.P. 33.80 

Piston Ring — Width Oil 2 — ^ ' Comp. 2 — 

Diam. 3 Gap .007 on AU 

Oiling — Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 2° B.T.C. Close 44® A.B.C. 

Intake Clearance .006*' Hot 

Exhaust Timing — Open 46° B.B.C. Close 4° A.T.C. 

Exhaust Clearance .008*' Hot 


6-8, 21-32 C.P. 

6-8, 3-3-21 C.P. 

6-8, IM C.P. 

Speed 

Cut-in 6.5-7.3 Volts 
Contact Gap .015 *'-.025** 

Gap .025*' 


Carburetor Stromberg 

Steering Caster 34° Camber 2° Toe-in 34' 

Cooling System Centrifugal Type Pump Capacity 4|^ Gals. 


Clutch Borg & Beck Facings 634' x H ' x .133*' 2 Required 
Gear Rado Ring Gear 41 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Front 24%' x 2** x 34' Qearance Heel .006**, Toe .012*' 
Rear 24%*'x2*'xM' Clearance Heel .006*', Toe .012 
Hand Transmission 21% *'x2J4*'x%*' Clearance 34 ' 
Lining Woven 


Brakes 

Hydraulic 

Lockheed 


Diagram 104 
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Chrysler Models 6-Cylinder, CA and CB Year 1934 

Battery Willard Type WH-2-15 Volts 0 Amps. 119 

Frame Connection Positive 

ri g litin g Mazda A-1116 Head Lights 6-8, 32-21 C.P. 

Mazda 63-1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-15 Amps. Speed 2900 R.P.M. 

Regulation 3rd Brush Cut-in 6.6-6.8 Volts 

Relay Air Gap .012 ^-.017 Contact Gap .015 ^'-.025^' 

Ignition Contact Breaker Gap .020^ 

Spark Plug— Size 14 MM. Gap .025" 

Firing Order 1-5-3-6-2-4 

Timing Standard Head T.D.C. H.C. Head 3° A.T.C. 

Engine Bore 35^" Stroke 43^" Taxable H.P. 27.34 

Piston Ring— Width OH 1— Comp. 3— K*' 

Diam. 3^" Gap Oil .007" 

Oiling — ^Type Pump Capacity 6 Qts. 

Valves "Intake Timing — Open T.D.C. Close 50® A.B.C. 

Intake Clearance .005" Hot 

Exhaust Timing — Open 48° B.B.C. Close 2° A.T.C. 

Exhaust Clearance .007" Hot 

Carburetor Stromberg Ball & Ball 

Cooling System Centrifugal Type Pump Capacity 

Clutch Borg & Beck Facings Moulded 6H" x 9%" x .133" 2 Required 
Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Brakes ‘Front 2254^ x 2" x^" Clearance Heel .006 " Toe .012" 

Lo ckheed 

Hydraulic Rear 223^"x2"x%" Clearance Heel .006 " Toe .012" 

[Hand Transmission IS^^" x 2" x Clearance 34" 

Lining Moulded 
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Chrysler Models S-Cylinder, Airflow CU and Imperial CV Year 1^34 

Battery Willard Type WH-4-17 Volts 6 Amps. 136 

Frame Connection Positive 

lighting Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63, 87 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-15 Amps. Speed 2900 R.P.M. 

Regulation 3rd Brush Cut-in 6.6-6.8 Volts 

Relay Air Gap .012'-.017^ Contact Gap .015*^-.025*' 

Ignition Contact Breaker Gap .018^ 

Spark Plug — Size 14 MM. Gap .025^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore CU, 3M^' CV, 3%"; Stroke CU, 4K"; CV, 5' Taxable H jP.33.80 

Piston Ring — Width Oil 1 — Comp. 3 — and 4 — 

Diam. as Bore Gap .007 on All 

Oiling— Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 2° A.T.C. Close 44® A.B.C. 

Intake Clearance .005 ^ 

Exhaust Timing — Open 46° B.B.C. Close 4° A.T.O. 

Exhaust Clearance .007^ 

Carburetor Stromberg 

Cooling System Centrifugal Type Pump Capacity 

Clutch Borg & Beck Fadngs Moulded x 9%"" x .133' 2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Spiral Gears 

Axle Own Semi-Floating 

Brakes Front CU, 22i|<6'x 2' x Clearance Heel .006' Toe .012^ 
Lockheed C V, 24^% ' x 2 ' x K ' Clearance Heel .006 ' Toe .012 ' 

Hydraulic 

Rear Same as Front 

Hand Transmission 18% 'x23^'x}^' Clearance ' 

Lining Moulded 
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B — ^Brown 
Y— Yellow 
R— Red 
,W— White 
BK— Black 


O— Oak 
BL—Bbe 

R-BK — ^Red & Black Tracer 


GR — Green & Red Tracer 
RG — ^Red & Green Tracer 
G — Green 

RY— Red & Yellow Tracer 


BL-BK — ^Blue & Black Tracer 
Y-BK — ^Yellow & Black Tracer 


Douglas Junctions are indicated by X in a circle. 


CORD WIRING DIAGRAM, 1937, 8-CYLINDER 

Courtesy of Auburn Motor Company 


112 





Cord 


Model 8-Cylmder 


Year 1937 


Battery U.SX. Type FN-IQF Volts 6-8 Amps. 108 

Frame Connection Positive 

Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts TaO 6-8 Volts 
Parking Lights 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 23 Amps. Hot Speed 2800 R.P.M., Arm. 

Auto-Lite _ 

Regulation Current Control Cut-in 6.5 Volts, 720 R.P.M. 
Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .017*" 

Auto-Lite ^ 

Spark Plug— Size 14 M.M. Gap .025 

Firing Order lL-3L-4L-2Lr2R-lR-3R-4R 
Timing 3° B.T.C. 

Engine Bore 33^ Stroke Taxable H.P. 39.20 

Piston Ring — Width Oil 2 — Comp. 2—5^*" 

Diam. Gap Oil .009^ Comp. .OOO*' 

Oiling — ^Type Gear Pump Capacity 7 Qts. Pressure 40 Lbs. Max. 

Valves Intake Timing — Open 73^® B.T.C. Close 37 A.B.C. 

Intake Clearance Hot .008*^ Operating, .016'' Timing 
Exhaust Timing — Open 50® B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot .008'' Operating, .016'' Timing 

Carburetor Stromberg EE 15 
Steering Caster 1° Camber 1° Toe-in 0" 

Cooling System Centrifugal Type Pump, Belt Capacity 28 Qts. 

Clutch Long Facings Woven 6'' x 10'' x .137*' 2 Required 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 

Axle Own Tubular Front-Wheel Drive 

Brakes fFront 24'' x 234 ^ x Clearance .010*' 

Bendix 

Hydraulic jRear 24''x234"x%*' Clearance .010*' 

Hand Rear Service 


Lining Moulded and Woven 


Diagram 37-12 
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CORD WIRING DIAGRAM, 1936, MODEL, 8-CYLINDER 

Courtesy of Auburn Motor Com/pony 
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Cord 


Model 8-Cylinder 


Year 1036 


Battery U.S.L. 

Type 

Frame Connection 

Volts 6 Amps. 125 

Lighting 

Head Lights 



Stop Light 

Parking Lights 

Tail 

Starter and Generator 

Auto-Lite 



Max. Chg. Rate 20 Amps. Hot Siieed 2500 R.P.M. 

Regulation Cut-in 6.5 Volts 

Relay Air Gap Contact Gap 

Contact Breaker Gap 

Spark Plug-Size 14 M.M. Gap .025 

Firing Order 1L-3L-4L-2L-2R-1R-3R-4R 
Timing 3° B.T.C. Retard 

Engine Bore Stroke 3%*^ Taxable H.P. 39.20 

Piston Ring — Width Oil 1 — 1 — He"' Comp. 

Diam. Gap .014^ 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open 7.5® B.T.C. Close 37.5® A.B.C. 

Intake Clearance .010*" Hot 

Exhaust Timing — Open 50® B.B.C. Close 5® A.T.C. 

Exhaust Clearance .010 Hot 

Carburetor Stromberg 
Steering 

Cooling System Pump Type Centrifugal Capacity 28 Qts. 

Clutch Long Facings Woven 6*" x 10' x .137' 2 Required 
Gear Ratio 4.1 to 1 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Axle Own 

Brakes f 
Lockheed 
Hydraulic \ 


Semi-Floating 
Front 19' x 234^x3^6 
Rear 19'x2M'x^ 




Hand 


Lining Moulded 


Diagram 36-9 
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DeSOTO WmUTG DIAGRAM, 1937, 6-CYLIND1BR 

Cowtesy of Chryder Corporation 
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De Soto 


Year 1937 


Model 6-Cylmder 

Battery WiUard Type Volts 6-8 Amps. 105 

Frame Connection Positive 

lighting Mazda 2331 Head Lights 6-8, 32-32 C.P. 

Mazda 1 158 Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking Lights 6-8, 1}4 C.P. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 22 Amps. Hot Speed 1900 R.P.M., Arm. 

Auto-Lite ' 

Regulation Voltage and Current Cut-in 7 Volts, 720 R,P.M. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020*" 

Auto-Lite 

Spark Plug-Size 14 M.M. Gap .025'' 

Firing Order 1-5-3-6-2-4 
Timing 2° A.T.C. 

Engine Bore 3 Stroke 4M' Taxable HJ?. 27.34 

Piston Ring — Width Oil 2 — Comp. 2— 

Diam. 3?^' Gap Oil .007 Comp. .007 

Oiling — Type Gear Pump Capacity 5 Qts 

Valves Intake Timing — Open T.D.C. Close 50® A.B.C. 

Intake Clearance Hot .006 Operating, .014'' Timing 
Exhaust Timing — Open 48° B.B.C. Close 2° A.T.C. 

Exhaust Clearance Hot .010" Operating, .014" Timing 
Carburetor Carter BB 

Steering Caster 1}^° Camber Ji° Toe-in 

Cooling System Centrifugal Type Pump, Belt Capacity 20 Qts. 

Outch Borg & Beck Facings Woven 6 "xlO"xJ^" 2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Own Semi-Floating 

Brakes fFront 19% " x 2 " x H ' Clearance .006" Heel, .012 " Toe 

L/Ockheed 

Hydraulic Rear 17i| x 2 " x if " Clearance .006 " Heel, .012 " Toe 

Hand Tranmiission 16% " x 2 " x 3^ " Clearance .025 " 

Lining Moulded Diagram 37-13 
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De Soto 


Model SI 


Year 1936 


Battery WiUard Type Volts 6 Amps. 119 

Frame Connection Positive 

Lighting Mazda 2331 Head Lights 6-8, 21-32 C.P. 

Stop Light 6-8, 15 C.P. Tad 6-8, 3 C.P. 
Parking Lights 6-8, IH' C.P. 

Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Max. Chg. Rate 21 Amps. 

Regulation 3rd Brush and 
Voltage Control 


Speed 27 M.P.H. 
Cut-in 6.5 Volts 
Contact Gap .015 ^-.025*^ 


Ignition Contact Breaker Gap .020 

Auto-Lite 

Spark Plug— Size 14 M.M. Gap .025 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. Retarded 


Engine Bore I Stroke Taxable H.P. 27.34 

Piston Ring— Width Oil 2 — Comp. 2 — 

Diam. Z% ' Gap .007 *^-.015 ' 

Oiling— Type Pump Capacity 6 Qts. 


Valves Intake Timing — Open T.D.C. Close 50® A.B.C. 

Intake Clearance .006^ Hot 

Exhaust Timing — Open 48° B.D.C. Close 2° A.T.C. 

Exhaust Clearance .008 Exhaust 


Carburetor Ball & Ball 

Steering Caster 1}/^ Camber Toe-in He' 

Cooling System Centrifugal Type Pump Capacity 4?^ Gals. 

Clutch Borg & Beck Facings Woven 6J4' x x 3^' 2 Required 
Gear Ratio 4.1 to 1 Hypoid 

Axle Semi-Floating 

Brakes Front 225^*^ x 2^ x 56*^ Clearance Toe .012 Heel .006 

XiO'Ckheed 

Hydraulic Rear 22^^x2*'x%*' Clearance Toe .012^ Heel .006" 

[Hand Transmission 24^6' x 2" x " Clearance 34' 

Lining Moulded Diagram 36-10 
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Courtesy of Chrysl&f' Corporation 



De Soto 


Model Airstream 6 


Year 1935 


Battery Willard 


Type Volts 6 

Frame Connection Positive 


Amps. 119 


Lighting Mazda 2320-C Head Lights 6-8, 21-32 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-3-21 C.P. 

Mazda 55 Side Lights 6-8, IJ^ C.P. 


Starter and Generator Auto-Lite 

Generat^ Max. Chg. Rate 

Regulation 3rd Brush 
Relay Air Gap 


Speed 

Cut-in 6.5-7.3 Volts 
Contact Gap .015 *^-.025^ 


Ignition Contact Breaker Gap .020 

Spark Plug — Size 14 M.M. Gap .025 ^ 

Firing Order 1-5-3-6-2-4 
Timing 5° A.T.C. 


Engine Bore: Stroke 4 Taxable H.P. 27.34 

Piston Ring — Width Oil 2 — Comp. 2 — Diam. Gap 

Oiling — ^Type Pump Capacity 6 Qts. 

Valves Intake Timing— Open T.D.C. Oose 50® A.B.C. 

Intake Clearance .006 Hot 

Exhaust Timing — Open 48° B.B.C. Close 2® A.T.C. 

Exhaust Clearance .008*^ Hot 


Carburetor Ball & Ball 

Steering Caster 1® Camber Toe-in 

Cooling System Centrifugal Type Pump Capacity 4J£ Gals. 

Clutch Borg & Beck Facings Moulded 6^ x 9 x .133 2 Required 

Gear Ratio Ring Gear 35 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Front 19% x 2 x % ^ Clearance Heel .006 * Toe .012 ^ 
Rear 19%' x 2' x Clearance Hed .006' Toe .012' 
^Hmttd Transmission 18%' 

Lining Woven 


Brakes 

Hydraulic 


Diagram 105 
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De Soto 


Model, Airflow SE G-Cylinder Year 1934 


Battery Willard Type WS-4-17 Volts 6 Amps. 115 

Frame Connection Positive 

Ogliting Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-15 Amps. Speed 2900 R.P.M. 

Regulation 3rd Brush Cut-in 6. 6-6.8 Volts 

Relay Air Gap .012 "-.017" Contact Gap .015 "-.025" 

Ignition Contact Breaker Gap .018 "-.024" 

Spark Plug — Size 14 MM. Gap .025" 

Firing Order 1-5-3-6-2-4 
Timing 3° A.T.C. 

Engine Bore J Stroke 4 " Taxable H.P. 27.34 

Piston Ring — Width Oil 1 — Comp. 3 — 

Diam. 3^" Gap .007" on All 

Oiling — ^Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open T.D.C. Close 50® A.B.C. 

Intake Clearance .005 " Hot 

Exhaust Timing — Open 40° B.B.C. Close 2° A.T.C. 

Exhaust Clearance .007" Hot 

Carburetor Ball & Ball 

Cooling System Centrifugal Type Pump Capacity 

Clutch Borg & Beck Facings Moulded 6J^" x 9%" x .133" 2 Required 
Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Brakes fFront 225^" x 2" x Clearance Heel .006" Toe .012" 

liOckheed 

HydrauHc ]Rear 225^"x2"x%" Clearance Heel .006 " Toe .012" 

Hand Transmission 18 ^ x 2 " x " Clearance He " 

Lining Moulded 
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De Soto 


Model SD 


Year 193S 


Battery Willard Type WT-1-15 Volts 6 Amps. 90 

Frame Coimection Positive 

Lighting Double Contact Head Lights 6^, 32-21 C.P. 

Single Contact Dash & Tail 6-S, 3-2 C.P. Stop 21 C.P. 

Single Contact Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-14 Amps. Speed 2800-30(X) R.P.M. 

Regulation 3rd Brush, Thermo. Cut-in 6.75-7.5 Volts 
Relay Air Gap .012*'-.017'^ Contact Gap .015*'-.025*^ 

Ignition Contact Breaker Gap .018*'-.024^ 

Spark Plug — Size 14 M.M. Gap .025*" 

Firing Order — 1-5-3-6-2-4 

Timing Silver Dome 622-C 9® B.T.D.C. 

Red Head 622-C 7° B.T.D.C. 

Silver Dome 644-J At T.D.C. 

Red Head 644-J 6° A.T.D.C. 

Engine Bore 3-1/4^ Stroke 4^/8^ Taxable H.P. 25.35 

Piston Ring— Width 1-1/8% 1-5/32^ 2-9/64*^ Diam. 3-1/4'^ Gap All 

Rings .007*^ 

Oiling — ^Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 6° A.T.C. Close 46® A.B.C. 

Intake Clearance .005*" Hot 

Exhaust Timing — Open 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance .007*" Hot 
Carburetor Ball & Ball 

Cooling System — Centrifugal Type Pump Capacity 4 Gals. 

Clutch Borg*& Beck Facing — Moulded 9-7/8^ x 6-3/4*^ x 1/8*" 

Gear Ratio Ring Gear 35 Pinion 8 Spiral Gears 
Axle Own Semi-Floating 


Brakes 

Front 

20-7/32' X 

1-1/2' X 3/16' 

Clearance 

Heel 

-006^ 

Toe 

.012* 

Lockheed 

Hydraulic 

Rear 

20-7/32' X 

1-1/2' X 3/16' 

Clearance 

.006*^ 

,012* 


Hand Trans. 21-13/32*^ x 2*^ x 5/32^ Clearance 1/16'" 
Lining — Moulded 
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DODGE WIRING DIAGRAM, 1937, 6-CYLINDER 

Courtesy of Chrysler Corporation 
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Dodge 

Model G-Cylinder 

Year 1937 


Battery 

Willard 

Type 

Volts 6-8 

Amps. 95 



Frame Connection Positive 


Lighting 

Mazda 2331 

Head Lights 

6-8, 32-32 C.P. 



Mazda 1158 

Stop Light 

6-8, 21 C.P. 

Tail 6-8, 3 C.P. 


Mazda 55 

Parking Lights 6-8, 1.5 C.P. 



starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Max. Chg. Rate 22 Amps. Hot Speed 1900 Arm. 

Regulation Voltage and Current Cut-in 7 Volts, 720 R.P.M. 
Relay Air Gap Contact Gap 


Ignition 

Auto-Lite 


Contact Breaker Gap .020 
Spark Plug — Size 14 M.M. 
Firing Order 1-5-3-6-2-4 
Timing 4° A.T.C. 


Gap .025" 


Engine 


Valves 


Bore^K'" Stroke 4^^ 

Piston Ring — ^Width Oil 2 — % 
Diam. 334*" 

Oiling — ^Type Gear Pump 


Taxable H.P. 25.35 
Comp. 2 — 

Gap Oil .007" Comp. .007 
Capacity 5 Qts. 

Close 46® A.B.C. 


Intake Timing — Open 6° A.T.C. 

Intake Clearance Hot .006" Operating, .011" Timing 


Exhaust Timing — Open 42® B.B.C. Close 8® A.T.C. 


Exhaust Clearance Hot .008" Operating, .012" Timing 


Carburetor Stromberg 


Steering Caster 2® Camber J^® Toe-in 54*" 


Cooling System Centrifugal Tyi>e Pump, Belt Capadty W Qts. 

Clutch Borg & Beck Fadngs Woven 6"xl0"x34'2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Own Semi-Floating 

Brakes fFront 19%'' x 2" x Clearance ,006" Hed, .012" Toe 

Lockheed 

Hydraulic Rear 17%" x 2 " x %" Clearance .006 " Hed, .012 " Toe 

Hand Transmission 16%" x 2" x Cfearance .025" 
lining Moulded Diagram 37-14 
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DODGE RING DIAGRAM, 1936, MODEL, 6-CYLIND; 
Courtesy of Chrysler Corporation 



Dodge 

Model 6-CyImder 

Year 1936 


Battery 

Willard Type 

Volts 6 

Amps. 90 


Frame Connection Positive 


Lighting 

Mazda 2320 Head Lights 

6-8, 21-32 C.P. 



Stop Light 

6-8, 21 C.P. 

Tail 6-8, 3 C.P. 


Parking Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 18 Amps. Speed 26 M.P.H. 

Auto-Lite 

Regulation 3rd Brush and Cut-in 7 Volts 

Voltage Control 

Contact Gap .015 *^-.025 ' 

Ignition Contact Breaker Gap .020' 

Spark Plug — Size 14 M.M. Gap .025' 

Firing Order 1-5-3-6-2-4 

Timing .002 ' A.T.C. Piston Movement 

Engine Bore 3 Stroke 4 Taxable H.P. 25.35 

Piston Ring — Width Comp. 3 1 — 2 —%'^ 

Diam. 3 M Gap .007 '-.015 ' 

Oiling— Type Pump Capacity 5 Qts. 

Valves Intake Timing— Open 6® A.T.C. Close 46® A.B.C. 

Intake Clearance .006 ' Hot 

Exhaust Timing— Open 42° B.B.C. Close 8® A.T.C. 

Exhaust Clearance .008' Hot 

Carburetor Stromberg EXV2 

Steering Caster 1H° Camber }^® Toe-in 14' to 

Cooling System Centrifugal Type Pump Capacity Gals. 

Clutch Borg & Facings Moulded and Woven 1 of Each 6^' x 9 x 34*" 
Beck . 6>g'x93^'x.l33' 

Gear Ratio 4.11 to 1 Spiral Gears 
Axle Semi-Floating 

Brakes fFront 191^6 ' x 2 ' x % ' aearance Toe .012 ' Heel .006 ' 

liockheed 

Hydraulic Rear 19% ' x 2 ' x ^ ' Clearance Toe .012 ' Heel ,CK)6 ' 

Hand Transmission 1634*" x 3' x M Clearance .025' 

Lining Moulded Diagram 36-11 
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Model 


Dodge 


Year 1935 


Battery Willard Type Volts 6 Amps. 90 

Frame Connection Positive 


lighting Mazda 2320-C Head Lights 

Mazda 55, 1158 Dash, Tail and Stop 

Mazda 55 Side Lights 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 21 Amps. 

Regulation 3rd Brush 
Relay Air Gap 

Ignition Contact Breaker Gap .020^ 

Spark Plug— Size 14 M.M. 

Firing Order 1-5-3-6-2-4 
Timing 3^" A.T.C. Retard 

Engine BoreSM^ Stroke 4?^' Taxable H.P. 25.35 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. 3Ji Gap .007 ^ on All 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 6® A.T.C. Oose 46® A.T.C. 

Intake Clearance .006*^ Hot 

Exhaust Timing — Open 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance .008 Hot 


6-8, 32-21 C.P. 

6-8, 3-3-21 C.P. 

6-8, 134 C.P. 

Speed 

Cut-in 6.5-7.3 Volts 
Contact Gap .015^025*' 

Gap .025^ 


Carburetor Stromberg EX22 

Steering Caster 2® Camber Toe-in 34*" 

Cooling System Centrifugal Type Pump Cs^adty 4% Gals. 

Clutch Borg & Beck Fadngs Moulded 634^ x 9^^ x .133 2 Required 

Gear Ratio Ring Gear 33 Pinion 8 Spiral Gears 
Axle Own Semi-Floating 

Brakes Front IQ^"" x 2^^ x Clearance Heel .005 Toe .010*^ 
Hydraulic 

Lockheed Rear 19^^^ x2‘' Cl^jance Heel .005 Toe .010^ 
Hand Transmission 18%' x 2' x Clearance 34^ 

Lining Moulded 


Diagram 106 



Dodge 

Models 6-Cyliiider, DR and DS 

Year 1934 

Battery 

Willard Type WT-1-15 

Frame Connection 

Volts 6 Amps. 90 

Positive 

lighting Mazda 2320-C Head Lights 

Mazda 63, 1158 Dash, Tail and Stop 

Mazda 63 Side Lights 

Starter and Generator Delco-Remy 

6-8, 32-21 C.P. 

6-8, 3-2-21 C.P. 

6-8, 3 C.P. 

Generator 

Hot Max. Chg. Rate 12-15 Amps 

Regulation 3rd Brush 

Relay Air Gap ,038 " 

Speed 2600 R.P.M. 

Cut-in 6.6-6.8 Volts 
Contact Gap .008 "-.013" 

Ignition 

Contact Breaker Gap .018 "-.024" 

Spark Plug — Size 14 MM. Gap .025" 

Firing Order 1-5-3-6-2-4 

Timing Cast Iron Head 2° A.T.C. Aluminum Head 4° A.T.C 


Engine Bore 33^*" Stroke Taxable H.P. 25.32 

Piston Ring— Width Oil Comp. 2— 1~M" 

Diam. 3M" Gap .007'' on AU 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 6° A.T.C. Close 46° A.B.C. 

Intake Clearance .005 " Hot 

Exhaust Timing— Open 42° B.B.C. Close 8° A.T.C. 

Exhaust Clearance .007" Hot 

Carburetor Stromberg 

Cooling System Centrifugal Type Pump Capacity 

Clutch Borg & Beck Facings Moulded 6H" x 9J^" x .133" 2 Required 
Gear Ratio Ring Gear 35 Pinion 8 Spiral Gears 

Axle Own Senoi-Floating 

Brakes fFront 152^4 " x 2 " x " Clearance Heel .006 " Toe .012" 

TfOckheed 

Hydratdic Rear 152^ " x 2 " x " Clearance Heel .006 " Toe .012 " 

[Hand Transmission 18% " x 2" x Clearance Jig" 

Lining Moulded 
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Dodge 


Model DO 


Year 1933 


Battery Willard Type WS-4-17 

Frame Connection 


Volts 6 Amps. 115 

Positive 


lighting 


Double Contact 
Single Contact 
Single Contact 


Head Lights 6^, 32-21 C.P. 

Dash & Tail 6^, 3-2 C.P. Stop 21 C.P. 
Side Lights 6-8, 3 C. P, 


Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-14 Amps. Speed 2800-8000 R.P.M. 

c Regulation 3rd Brush, Thermo. Cut-in 6.75-7.5 Volts 
Relay Air Gap .012*'-.017' Contact Gap .015''-.025'' 

Ignition Contact Breaker Gap .017*'-.022*' 

Spark Plug — Size 14 M.M. Gap .025*" 

Firing Order~l-6-2-5-8-3-7-4 

Timing Low Comp. 661-D 10° B.T.D.C. 661-S At-T.D.C. 
High Comp. 661-D 7° B.T.D.C. 661-S 4*^ A.T.D.C. 

Engine Bore 3-1/4^ Stroke 4-1/4*' Taxable H.P. 33.80 

Piston Ring— Width 1-1/8, 1-5/32^ 2-9/64*' Diam. 3-1/4*' Gap AU 

Rings .007*' 

Oiling — 'Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 6° A.T.C, Qose 46° A.B.C. 

Intake Clearance .005*' Hot 

Exhaust Timing — Open 42° B.B.C. Close 8° A.T.C. 

Exhaust Clearance .007*' Hot 

Carburetor Ball & Ball Down Draft 


Cooling System Centrifugal Type Pump Capacity 4-1/2 Gals. 

Clutch Borg & Beck Facing— Moulded 9-7/8*' x 6-3/4*' x 1/8*' 

Gear Ratio Ring Gear 43 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 


Brakes 

Front 

23-9/16' X 2*' X 3/16' 

Clearance 

Heel 

.006*' 

Toe 

.012** 

Lockheed 

Hydraulic 

Rear 

23-9/16' X 2' X 3/16' 

Clearance 

.006*' 

.012*' 


Hand 

Trans. 21-13/32' x 2' 

X S/ld" Clearance 1/16** 



Lining- 

—Moulded 
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Ford Model V-8-60 Year 1937 

Battery Ford Type Volts 6-8 Amps. 100 

Frame Connection Positive 

Lighting Head Lights 6-8, 32-32 C.P. 

Stop Light 6-8, 21 C.P. Tail'O-S, 3 C.P. 

Parking Lights 6-8, 3 C.P. 

Starter and Generator 

Generator Max. Chg. Rate 15 Amps. Hot Speed 2900 R.P.M. 

Regulation Third Brush Cut-in 7 Volts, 10 M.P.H. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .014'' to .016" 

Spark Plug — Size 14 M.M. Gap .025" 

Firing Order 1-5-4-8-6-3-7-2 
Timing 4® B.T.C. 

Engine Bore 2.6" Stroke 3.2" Taxable H.P. 21.6 

Piston Ring— Width Oil 1— .1545" Comp. 2— .092" 

Diam. 2.6" Gap Oil .005" Comp. .005" 

Oiling — ^Type Gear Pump Capacity 4 Qts. 

Pressure 30 Lbs. @ 3200 R.P.M. 

Valves Intake Timing — Open 9® 30' B.T.C. Close 54° 30' A.B.C. 

Intake Clearance Clearance Setting .0125" 

Exhaust Timing— Open 5r 30' B.B.C. Close 6° 30' A.T.C. 

Exhaust Clearance Clearance Setting .0125" 

Carburetor Dual Down Draft 

Steering Caster 6° Camber 1° Toe-in He*" 

Cooling System Centrifugal Type Pump Capacity 3.8 Gals. 

Clutch Plate Facings Asbestos Composition 8.5" x .125" 2 Required 

Gear Ratio 4.44 to 1 Spiral Gears 


Axle Own J^-Floating 


Brakes fFront 13.25" x 1.75" x .185" 
Own 

Mechanical Rear 13.25 " x 1 .75 " x .185 


[Hand AU Four Wheels 

Lining Primary Brass Wire, Secondary Zinc Wire 


Diagram 37-15 
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FORD WmmG DIAGRAM, 1937, MODEL V-8-85 
Courtesy of Ford Motor Com'pany 
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Ford 

Model V-8-85 

Year 1937 

Battery Ford 

Type 

Volts 6-8 Amps. 100 


Frame Connection Positive 

Lighting 

Head Lights 

6-8, 32-32 C.P. 


Stop Light 

6-8, 21 C.P. TaU 6-8, 3 C.P. 


ParMng Lights 6-8, 1.5 C.P. 

Starter and Generator 

Generator Max. Chg. Rate 15 Amps. Hot Speed 2900 R.P.M. 

Regulation Third Brush Cut-in 7 Volts, 10 M.P.H. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .014 "" to .016*' 

Spark Plug — Size 18 M.M. Gap .025*' 

Firing Order 1-5-4-8-6-3-7-2 
Timing 4° B.T.C. 

Engine Bore 3.062*' Stroke 3.75*' Taxable H.P. 30 

Piston Ring — Width Oil 1 — .1545*' Comp. 2 — .0915*' 

Diam. 3.062*' Gap Oil .005*' Comp. .009" 

Oiling — ^Type Gear Pump Capacity 5 Qts. 

Pressure 30 Lbs. @ 2600 R.P.M. 

Valves Intake Timing — Open 9® 30' B.T.C. Close 54® 30' A.B.C. 

Intake Clearance Clearance Setting .0125*' to .0135*' 

Exhaust Timing — Open 57° 30' B.B.C. Close 6° 30' A.T.C. 

Exhaust Clearance Clearance Setting .0125" to .0135" 

Carburetor Dual Down Draft 

Steering Caster 6° Camber 1° Toe-in ^ *' 

Cooling System Centrifugal Type Pump Capacity 5.5 Gals. 

Clutch Plate Facings Asbestos Composition 9" x .140*' 2 Required 

Gear Ratio 3.78 to 1 Spiral Gears 


Axle Own J^-Floating 

Brakes i 13.25 *' x 1.75 *' x .185 " 

Own 

Mechanical Rear 13.25*' x 1.75" x .185 ** 


Hand All Four Wheels 

Tlning P rimar y Brass Wire, Secondary Zinc Wire 


Diagram 37-16 
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FORI> WIRING DIAGRAM, IP36, MODEL V-8 
Courtesy of Ford Motor Company 



Ford 


Model V-8 


Year 1936 


Battery Ford Type Volts 6 Amps. ! 

Frame Connection Positive 

Lighting Mazda 2330 - Head lights 6-8, 32-32 C.P. 

Stop Light 6-8, 21 C.P. Tail 6-8, 2 C.P. 
Parking Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 14 Amps. Hot Speed 25 M.P.H. 

Regulation 3rd Brush Cut-in 

Relay Air Gap .010 *'-.015 ' Contact Gap .015 *^-.020 

Contact Breaker Gap .015*" 

Spark Plug — Size 18 M.M. Gap .025 

Firing Order 1-5-4-8-6-3-7-2 
Timing 4° B.T.C. 

Engine Bore 3^6 Stroke 3 Taxable H.P. 30 

Piston Ring — Width Oil 1 — Comp. 2 — 

Diam. Gap Oil .005 Comp. .000' 

Oiling — Type Pump Capacity 5 Qts. 

Valyes Intake Timing — Open 9}^® B.T.C. Close 543^® A.B.C. 

Intake Clearance .013' 

Exhaust Timing — Open 57H° B.B.G. Close 6 A.T.C. 

Exhaust Clearance .013 ' 

Carburetor Stromberg EEl 

Steering Caster 7® Camber 2® Toe-in ^4*" 

Cooling System Centrifugal Type Pump Capadty 20 Qts. 

Clutch Long Facings Moulded 5%' x 9' x .137' 2 Required 
Gear Ratio 4.1 to 1 Spiral Gears 
Axle J^-Floating 

Brakes fFront 2634*" x IJi'x 136*" Clearance .010' 

Aa Til A>o I 

Rear 2634*^ x IM' x W. Clearance .010' 

Hand 4 Wheels 

lining Semi-Moulded Diagram 36-12 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


137 




m 


FORD WIRING DIAGRAM, 193S, MOD 

Courtesy of Ford Motor Company 






Ford 

Model V-8 

Year 1935 

Battery 

Ford Type 

Volts 6 Amps. 


Frame Connection Positive 

Lighting 

Head Lights 

Dash and Tail 

Side Lights 

6-8, 32-32 C.P. 

Starter and Generator Auto-Lite 

- 


Generator Hot 

Max. Chg. Rate 10 Amps. Speed 1600 R.P.M. Armature 


Regulation 3rd Brush 

Cut-in 7 Volts 


Relay Air Gap 

Contact Gap 

Ignition 

Contact Breaker Gap .012 '-.014' 



Spark Plug — Size 18 M.M. 

Firing Order 1-5-4-8-6-3-7-2 

Timing 4° B.T.C. 

Gap .025' 


Eni^ne Bore 3^6 Stroke 3%^ Taxable H.P. 30 

Piston Ring — ^Width Oil 1 — 5^*" Comp. 2 — 5^*' 

Diam. 3^6*' Gap OH .006*^ Comp. .009*^ 

Oiling— Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 9° 30' B.T.C. Close 54*^ 30' A.B.C. 

Intake Clearance .0125^ 

Exhaust Timing — Open 57° 30' B.B.C. Close 6° 30' A.T.C. 
Exhaust Clearance .0125 

Carburetor Stromberg 

Steering Caster 7° Camber 2° Toe-in 

Cooling System Thermo-Syphon and Pump Capacity ^ Qts. 

Clutch Long Facings Moulded 9^ X 5.76' X .140^ 2 Required 
Gear Ratio 4.11 to 1 

Axle Own Ji-Floating 

Front 26Ji'xlM*'x.l85' 

Brakes 

Mechanical Rear 26J^' x IM*"* .185' 

Hand 4 Service 
Lining Semi-Moulded 


Diagram 107 



Ford 


Model V-8-112 Year 1934 

Battery 

Ford 

Type 40-17 

Volts 6 Amps. 90 



Frame Connection 

Positive 

lighting 

Mazda 1000 Head Lights 

6-8, 32-32 C.P. 


Mazda 63, 1158 Dash, Tail and Stop 

6-8, 3-2-21 C.P. 


Mazda 63 Side Lights 

6-8, 3 C.P. 

Starter and Generator 


Generator Hot 

Max. Chg. Rate 18 Amps. 

Speed 1875 R.P.M. 



Regulation 3rd Brush 

Cut-in 7 Volts 



Relay Air Gap .010 "-.015" 

Contact Gap .015 "-.020" 

Ignition 


Contact Breaker Gap .012 "-.014" 



Spark Plug — Size 18 MM. 

Gap .025 



Firing Order 1-5-4-8-6-3-7-2 

Timing 4° B.T.C. 

See Diagram 

fhigine 

Bore 314 " 

Stroke 3?^" Taxable H.P. 30.0 


Piston Rmg-~-Width OH Comp. 2—^6" 

Diaitu 3)4*' Gap Oil .005^ Comp. .010" 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 9J^° B.T.C. Close 543^° A.B.C. 

Intake Clearance .013" 

Exhaust Timing — Open 57M° A.B.C. Close A.T.C. 
Exhaust Clearance .020 " 

Carburetor Detroit 

Steering Caster Camber 2° Toe-in 14^ 

Cooling System Centrifugal Type Pump Capacity 5J4 Gals. 

Clutch Long Facings Moulded x 9" x .137" 2 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Own % Floating 

Brakes f Front 3l3^"xl3^"x%" Clearance .010" 

Own 

Mechanical Rear 31 x 1 '^’' x Clearance .010" 

Hand Rear Service 
Lining Semi-Moulded 
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Ford 


Model V-8-112 


Year 1933 


Battery Ford Type Ford Volts 6 . Amps. 80 

Frame Connection Positive 

lighting Double Contact Head Lights 6-8, 21-21 C.P. 

Single Contact Dash & Tail 6-8, 3 C.P. Stop 21 C.P. 

Single Contact Side Lights 6-8, '3 C.P. 

Starter and Generator Ford Ignition Ford-Mallory 

Generator Max. Chg. Rate 10.7 Amps. Speed 1600 R.P.M. 

Regulation 3rd Brush Cut-in 8.5 M.P.H. 

Relay Air Gap .010^-015*' Contact Gap .015*'-.020^ 

Ignition Contact Breaker Gap .012*'-.014*^ (on both sets) 

Spark Plug— Size 18 M.M. Gap .025'" 

Firing Order— 1-5-4-8-6-3-7-2 
Timing 4^ B.T.D.C. 

Engine Bore 3-1/16^ Stroke 3-3/4^ Taxable H.P. 30 

Piston Ring— Width 1-5/32^ 2-3/32*' Diam. 3-1/16*' Gap Oil .005*^ 

Comp. .OlO" 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing— Open 9-1/2® B.T.C. Close 54-1/2® A.B.C. 

Intake Clearance .013** 

Exhaust Timing — Open 57-1/2® B.B.C. Close 6-1/2® A.T.C. 

Exhaust Clearance .020" 

Carburetor Detroit Lubricator Company 

Cooling System Centrifugal Type Pump Capadty 5-1/2 Gals. 

Clutch Long Facing — Moulded 9" x 5-3/4" x .137" 

Crear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own 3/4 Floating 

Brakes Front 31" x 1-1/2" x 3/16" Clearance .010" 

Own 

Mechanical Rear 31" x 1-1/2" x 3/16" 

Hand Rear Wheels 

Lining — Semi-Moulded 
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GRAHAM WmmG DIAGRAM, 1937, MODEL CAVALIER 85 

Courtesy of GraJimn'-Pat^e Motors Corporation 
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Graham 

Model Cavalier 85 

Year 1937 

Battery Willard 

Type Volts 6-8 Amps. 90 

Frame Ckumectioii Positive 

lighting 

Head Lights 6-8 Volts 



Stop Light 6-8 Volts 

Parking Lights 6-8 Volts 

T^ 6-8 Volts 


starter and Generator Delco-Remy 


Generator 

Delco-Eemy 

Max. Chg. Rate 15 Amps. Hot 

Speed 2400 R.P.M., Arm. 

Regulation 

Cut-in 6-8 Volts 


Relay Air Gap 

Contact Gap 

Ignition 

Delco-Remy 

Contact Breaker Gap .018' 

Spark Plug — Size 18 M.M. 

Firing Order 1-5-3-6-2-4 

Timing 2® B.T.C. 

Gap .025' 




Engine Bore Stroke 4"" Taxable H.P. 25.35 

Piston Ring— Width Oil. Upper Lower CJomp. 

Diam. 3Ji' Gap Oil .007' Comp. .007' 

Oiling — ^Type Gear Pump Capacity 5 Qts. 

Pressure 40 Lbs. @ 30 M.P.H. 

Valves Intake Timing — Open 4 } 4 ° B.T.C. Close 47 A.B.C. 

Intake Clearance Hot .010 ' Operating, .012' Timing 
Exhaust Timing — Open 473^® B.B.C. Oose 4J^® A.T.C. 

Exhaust Clearance Hot .010' Operating, .012' Timing 

Carburetor Marvel B2SU 

Steering Caster 43^® Camber 1® Toe-in 3^' 

Cooling System Centrifugal Type Pump, Belt Capadty 11 Qts. 

Clutch Illinois Facings Moulded 53^' x 7 x 34' 2 Required 
Gear Ratio Ring Gear 50 Pinion 11 Spiral Gears 
Axle Spicer Semi-Floating 
Brakes Front 18' x 1%' x %' 

Hydraulic Rear 18'xlM^x%' 

Hand Rear Service 

lining Moulded Diagram 37-17 
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Graham Model 116 Supercharged Year 1937 


Battery Willard Type Volts 6-8 Amps. 105 

Frame Connection Positive 

Lighting Head Lights 6-8 Volts 

Stop Light 6-8 Volts Tail 6-8 Volts 
Parking Lights 6-8 Volts 

Starter and Generator Delco-Remy 


Generator 

Delco-Kemy 


Max. Chg. Rate 22 Amps. Hot Speed 2900 R.P.M., Arm. 
Regulation Current Control Cut-in 7 Volts, 800 R.P.M. 
Relay Air Gap Contact Gap 


Ignition Contact Breaker Gap .018*" 

Delco-Remy Spark Plug — Size 14 M.M. 

Firing Order 1-5-3-6-2-4 
Timing 4° B.T.C. 


Gap .025' 


Engine Bore Stroke 4' Taxable H.P. 25.85 

Piston Ring — ^Width Oil, Upper 5^6^ Lower Comp. 2 — 
Diam. Gap Oil .007' Comp. .007' 

Oiling — Type Gear Pump Capadty 5 Qts. 

Pressure 40 Lbs. @ 30 M.P.H. 


Valves Intake Timing — Open 43>^° B.T.C. Close 47^° A.B.C. 
Intake Clearance Hot .010' Operating, .012' Timing 
Exhaust Timing — Open 47 B.B.C. Close 4J^® A.T.C. 
Exhaust Clearance Hot .010' Operating, .012' Timing 


Carburetor Marvel B3 

Steering Caster 3° Camber 1® Toe-in 

CooKng System Centrifugal Type Pump, Belt Capadty 15 Qts. 

Clutch Long Fadngs Woven SM"" x 9' x 2 Required 

Gear Ratio Ring Gear 47 Pinion 11 Spiral Gears 

Axle Spicer Semi-Floating 

Brakes Front 18' x IM’' ^ H‘' 

Lockheed 

HydrauHc Rear 18' x IH" x H 

Hand Transmission 17?^' x 2' x Oearance W 

Lining Moulded Diagram 37-18 
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OourtcBy of Oraham-Paige Motors Corporation 






Graham Cavalier Models Series 90 and Year 1936 

110 Snpercharged- 

Battery Wmard Type Volts 6 Amp 

Frame Connectioii Positive 


Lighting Mazda 2330 Head Lights 6^, 32-32 C.P. 

Stop Light 6-8, 15 C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 1 C.P. 


Starter and Generator Ddco-Remy 


Generator 

Ddco-Remy 

Max. Chg. Rate 14-21 Amps. 

Speed 2400 R.P.M. 

Regulation 

Cut-in 7 Volts 


Belay Air Gap 

Contact Gap 

Ignition 

Ddco-Remy 

Contact Breaker Gap .018' 
Spark Plug— Size 14 M.M. 
Firing Order 1-5-3-6-2-4 

Timing T.D.C. Full Advance 

Gap .025' 


Engine Bore 3}^ Stroke 4?^' Taxable 25.35 

Piston Ring— -Width Oil Comp. 

Diam. 3J4^ Gap .007*^ 

Oiling— -Type Pump Capacity 5 Qts. 

Valves Intake Timing— Open B.T.C. Oose 473^® A.B.C. 

Intake Clearance .010' Hot 

Exhaust Timing— Open 47^° B.B.C. Close 4K® A.T.C. 

Exhaust Clearance .010' Hot 

Carburetor Marvel B 

Steering Caster Camber 1* Toe-in 

Cooling System Centrifugal Type Pump Capacity 15 Qts. 

Clutch Illinois Facings Woven 5^' x 9' x H'" 2 Required 

Gear Ratio 4.2 to 1 


Axle Semi-Floating 


Brakes 

Lockheed 

Hydraulic 


^Front 23' x 1 ' x .255' aearance Hed .006' Toe .010' 

Rear 23' x If^i' x .255' Clearance Hed .006' Toe .010' 

.Hand Trans. 17M^x2'x36' Clearance 16' 


liniitg Moulded 


Ingram 36-13 




Courtesy/ of Qrahani’-Paige Motors Corporation 





Graham Crusader Model Series 80 Year 1936 

Battery Willard Type Volta 6 Amps. 86 

Frame Connection Positive 

lighting Mazda 2331 Head Lights 6-8, 32-32 C.P. 

Stop light 6-8, 21 C.P. 6-8, 3 C.P. 

Parking Oghts 6, IJ^ C.P. 

Starter and Generator Delco-Remy 


Generator 

Delco-Remy 

Max. Chg. Rate 15 Amps. 

Speed 2400 R.P.M. 

Regulation 

Cut-in 6-8 Volts 


Relay Air Gap 

Contact Gap 

Ignition 

Delco-Remy 

Contact Breaker Gap .018" 


Spark Plug — Size 18 M.M. 

Firing Order 1-5-3-6-2-4 

G^ .025" 


Timing T B.T.C. FuU Advance 

Engine Bore 3' Stroke Taxable HJ*. 21.6 

Piston Ring— Width Oil 1—%' Comp. 2— 

Diam. 3' Gap .007'' 

Oiling — ^Type Pump Capacity 5 Qts. 

Valres Intake Timing— Open T B.T.C. Close 42® A.B.C. 

Intake Clearance .010 ' 

Exhaust Timing — Open 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance .010 

Carburetor Marvel B2SU 

Steering Caster 2}^° Camber 1® Toe-in 

Cooling System Centrifugal Type Pump Capacity 12 Qts. 

Clutch Illinois Facings Moulded 5^*" x 8J^ " x H"" 2 Required 
Gear Ratio 4.53 to 1 Spiral Gears 
Axle Semi-Flbating 

Brakes [Front 18" x 1% x .200" Clearance .0(^ " 

Own 

Hydraulic Rear 18" x 1%" x .200" Qearance .0(^" 

,Hand Rear Service 

lining Moulded Diagram 36-14 
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GRAHAM WIRING DUGRAM, 1934, MODIXS STANDARD AND SPECIAL, 6-68 

Courtesy of Graham-’Paige Motors Corporation 


COIL 'LOCK ASSEMBLY OIL INDICATOR SWITCH 






Graham Models Standard and Special, 6-68 Year 1934 

Battery Willard Type WS-1-13 Volts 6 Amps. 86 

Frame Connection Positive 

lighting Mazda 3230-C Head lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 13-15 Amps. Speed ^KK) R.P.M. 

Regulation 3rd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .012 *^-.017' Contact Gap .015 ^-.025*" 

Ignition Contact Breaker Gap .018 *"-.024 

Spark Plug— Size S.A.E. Gap .023 '"-.027 

firing Order 1-5-3-6-2-4 
Timing 3° B.T.C. 

Engine Bore 3 Stroke 4}^'" Taxable H.P. 25.35 

Piston Ring — Width Oil 1 — Comp. 2 — 

Diam. SJi'" Gap Od .007' Comp. .010' 

Oiling — ^TjTpe Pump Capacity 6 Qts. 

Valves Intake Timing — ^Open T.D.C. Close 40® A.B.C. 

Intake Clearance .010' Hot 

Exhaust Timing— Open 40® B.B.C. Close 10® A.T.C. 

Exhaust Clearance .010 ' Hot 

Carburetor Detroit 

Steering Caster lj4° Camber IJ^ Toe-in 

Cooling System Centrifugal Type Pump Capadty 5 Gals. 

Clutch Long Fadng Moulded 5}^' x 9Ji ' x .137' 2 Required 

a 

Gear Ratio Ring Gear 47 Pinion 11 Spiral Gears 

Axle Spicer Semi-Floating 

Brakes [Front ' x Clearance Heel .006 ' Toe .012' 

I^ockheed 

Hydraulic Rear IJ^ ' x 54 Clearance He^ .006' Toe .012' 
Hand Transmission IS^g' x 2 ' x Clearance "" 

lining Woven 

Diagram 1524 
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IGNJTION SWITCH 



HUDSON WIRING DUGRAM, 1937, 6-CYlINDER 

Courtesy of Hudson Motor Car Company 


al-n 





Hudson Model G-Cylinder Year 1937 

Battery National Type Volts 6-8 Amps. 105 

Frame Connection Positive 

Lighting Mazda 2331 D.C. Head Lights 6-8, 32-32 C.P. 

Mazda 1158 Stop Light 6-8 Volts Tail 6-8, 3-21 C.P., D.C, 

Mazda 55 Parking lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 22 Amps. Hot Speed 2600 R.P.M., Arm. 
Regulation Voltage and Current Cut-in 6.5 Volts, 750 R.P.M. 
Relay Air Gap Contact Gap 

Contact Breaker Gap .020*" 

Spark Plug — Size 14 M.M. G^ .022*’ 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

Engine Bore 3^ Stroke 5^ Taxable H.P. 21.60 

Piston Ring— Width Oil 2— Comp. 2— 

Diam. 3*^ Gap Oil .009*' Comp. .009** 

Oiling — Type Press. CajMicity 5 Qts. Pressure 3 Lbs. Max. 

Valves Intake Timing — Open 10}^® B.T.C. Oose 60^ A.B.C. 

Intake Clearance Hot .008 

Exhaust Timing — Open 50° B.B.C. Close 18}^° A.T.C. 

Exhaust Clearance Hot .010" 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Carburetor Carter 344S 

Steering Caster 0° Camber 1° Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Ci^city 20 Qts. 
Clutch Own Facings Cork 5?^" x 85^" x .203" 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Front 22J^"xl?i"x%" Clearance .010" 

Rear 223^" x 1 " x %" Clearance .010" 

Hand Rear S^wice 

Tinfug Moulded Diagram 37-19 


Brakes 

Bendix 

Hydraulic 
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HUBSON WIRING DIAGRAM, 1937, 8«CYIJNDER 

Courtesy of Hudson Motor Cox Company 







Hudson 


Model S-Cylinder 


Year 1937 


Battery National Type Volts 6-8 Amps. 125 

Frame Coimectaon Positive 

lighting Mazda 2331 D.C. Head Lights 6-8, 32-32 C.P. 

Mazda 1158 Stop Light 6-8 Volts Tail 6-8, 3-21 C.P., D.C. 

Mazda 55 Parking lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 22 Amps. Hot Speed 2600 R.P.M., Arm. 
Regulation Voltage and Current Cut-in 7 Volts, 750 R.P.M. 
Relay Air Gap Contact Gap 

Contact Breaker Gap .013 * 

Spark Plug— Size 14 M.M. Gap .022*^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore 3*^ Stroke 4^*" Taxable H.P. 28.80 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. 3*^ Gap Oil .009*^ Comp. .009'^ 

Oiling — ^Type Press. Capacity 7 Qts. Pressure 3 Lbs. Max. 

Valves Intake Timing — Op^ lOM® B.T.C. Close 60® A.B.C. 

Intake Clearance Hot .008*" 

Exhaust Timing — Open 50° B.B.C. Close 1834° A.T.C. 

Exhaust Clearance Hot .010*^ 

Carburetor Carter 344S 

Steering Caster 0° Camber 1° Toe-in 0*" 

Cooling System Centrifugal Type Pump, Belt Capacity 20 Qts. 
autch Own Facings Cork 6J4*' x 9M x .203' 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Qearance .010' 

Clearance .010' 

Hand Rear Service 

TiTiiTi|r Moulded Diagram 37-20 


Brakes t 23%'xlM"x^' 

Bendix 

Hydraulic ] Rear 23% 'xl%'x%' 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 
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HUDSON WIRING DIAGRAM. 1936. MODEL, 6-CYLINDER 

Courtesy of Hudson Motor Car Company 












Hudson 


Model 6-Cylinder 


Year 1936 


Battery National 


Type Volts 6 

Frame Connection Positive 


Amps. 120 


lighting Mazda 2S31 Head lights 6-8, 32-32 C.P. 

Stop light 6-8, 21 C.P. Tail 6.8, 2 C.P. 
Parking Lights 6-8, 7 aP. 

Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Max. Chg. Rate 17 Amps. 


Speed ^ M.P.H. 


Regulation 3rd Brush and Voltage 
Control 


Cut-in 6.4 Volts 
Contact Gap 


Ignition 

Auto-Lite 


Contact Breaker Gap .020 
Spark Plug — Size 14 M.M. 
Firing Order 1-5-3-6-2-4 
Timing T.D.C. 


Gap .025'^ 


Engine Bore 3' Strokes' Taxable H.P. 21.6 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. 3' Gap .009'-.011 ' 

Oiling — ^Type Plunger Capacity 6 Qts. 

Valves Intake Timing — Open 11"* B.T.C. Close 60® A.B.C. 

Intake Clearance .006' Hot 

Exhaust Timing — Open 50® B.B.C. Oose 19® A.T.C. 

Exhaust Clearance .008' Hot 


Carburetor Carter 

Steering Caster 2®-2H° Camber 1°-1?^* Toe-in 

Cooling System Centrifugal Type Pump Opacity 3M Gals. 

Clutch Own Facings Cork in Oil 5?^' x 85^' x .203' 

Gear Ratio 4.11 to 1 Spiral Gears 


Axle Semi-Floating 


Brakes 

Bendix 

Hydraulic 


Front 223^'x2'x%' 
Rear 22J^'x2'x%' 
.Hand Rear Service 


Clearance .010' 
Clearance .010' 


Lining Moulded and Woven 


Diagram 36-15 
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HUDSON WIRING DIAGRAM, 1936, MODEL, S-CYLINDER 
Courtesy of Hudson Motor Car Company 










Hudson 


Model 8-Cylinder 


Year 1936 


Battery National Type Volts 6 Amps, 135 

Frame Connection Positive 

lighting Mazda 2331 Head lights 6-8, 32-32 C.P. 

Stop light 6-8, 21 C.P. Tail 6-8, 2 C.P 
Parking lights 6-8, 1 C.P. 

Starter and Generator Anto-Ldte 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Max. Chg. Rate 17 Amps. 

Regulation 3rd Brush and Voltage 
Control 


Speed 28 M.P.H. 
Cut-in 6.4 Volts 
Contact Gap 


Contact Breaker Gap .020' 

Spark Plug-~Size 14 M.M. Gap .025' 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 


Engine Bore 3' Stroke 4 Taxable HJP. 28.8 

Piston Ring — ^Width Oil 2 — 54' Comp. 2 — 54' 

Diam. 3' Gap .009 '-.Oil' 

Oiling — Type Plunger Capadty 9 Qts. 

Valves Intake Timing — Open 11® B.T.C. Close 60® A.B.C. 
Intake Clearance .006' Hot 

Exhaust Timing — Open 50® B.B.C. Close 19® A.T.C. 
Exhaust Clearance .008' Hot 


Carburetor Carto* 

Steering Caster 2® to 2^® Camber 1® to W Toe-in 3^' 

Cooling System Centrifugal Type Pump Capaeify 5 Gals. 

Clutch Own Fadngs Cork in Oil 654' x 9?i'x .203' 

Gear Ratio 9^/^ to 1 Spiral 

Axle Semi-Moating 

Brakes [Front 23*^^' x 2' x Clearance .010' 

Bendix 

Hydraulic Rear 23%' x 2' x Clearance .010' 

Hand Rear Service 

Lining Moulded and Woven Diagram 36-16 
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HUDSON WmiNO DIAGRAM, 1S>3S, MODBD e-CYDINDER 

€y€H4,rt&a%/ Oi/" MTotor Car Gamjtany 









Hudson 


Model 6-Cylinder 


Year 1935 


Battery National Type Volts 6 Amps- 105 

Frame Connection Positive 

Lighting Mazda 2320-C Head Lights 6-8, 21-32 C.P. 

Mazda 64, 1150 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 


Generator Hot 

Max. Chg. Rate 17 Amps. 

Speed 2400 R.P.M. Armature 


Regulation 3rd Brush 

Cut-in 6.4 Volts 


Relay Air Gap 

Contact Gap 

Ignition 

Contact Breaker Gap .020' 



Spark Plug — Size 14 M.M. 

Firing Order 1-5-3-6-2-4 

Timing T.D.C. 

&ap .022* 


Engine Bore 3*^ Stroke S*' Taxable H.P. 21.6 

Piston Ring— Width Oil 2 — 54' Comp. 2 — 56' 

Diam. 3 ' Gap .009 '-.01 1 ' on AH 

Oilmg — Type Plunger Capadty 6 Qts. 

Valves Intake Timing — Open 11® B.T.C. Close 60° A.B.C. 

Intake Clearance .006' Hot 

Exhaust Timing — Open 50° B.B.C. Close 19° A.T.C. 

Exhaust Clearance .008' Hot 

Carburetor Carter 

Steering Caster 3Ji° Camber Toe-in 

Cooling System Centrifugal Type Pump Capadty 4J^ G^s* 

Clutch Own Fadngs Cork 5?^' x 8?^' x .203' 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes fFront 1954' x 234' x 54' Clearance Toe .0(^' Hed .010' 
Mechanical 

Bendix • Rear 1954' x 234' x 54' Clearance Toe .0(^' Heel .010' 
Hand 4 Wheels 
Lining Moulded 

Diagram 108 
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H0BSO1T WmiNG DIAGIUM, 1934, MODiaLS LTS, IX, AND LT 

Cowrtesy of ffudson Motor Car Company 
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Hudson 


Models LTS, LL and LT 


Year 1934 


Battery Exide Type XTL-19-17F Volts 6 Amps. 

Frame Connection Positive 

lighting Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Cold Max. Chg. Rate 22 Amps. Speed 2200 R.P.M. 

Regulation 3rd Brush Cut-in 6.4 Volts 

Relay Air Gap Contact Gap 

Contact Breaker Gap .018 *"-.020' 

Spark Plug-Size 14 MM. Gap .022 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Bore 3^ Stroke 4 Taxable H.P. 28.80 

Hston Ring— Width Od 1— 1—W Comp. 

Diam. 3 ^ Gap .006 on All 

Oiling — Type Splash Capacity 7 Qts. 

Intake Timing — Open 11° B.T.C. Close 60° A.B.C. 

Intake Clearance .006 ^ Hot 

Exhaust Timing — Open 50° B.B.C. Close 19° A.T.C. 

Exhaust Clearance .008 Hot 
Carburetor Carter W1 
Steering Caster 1J^° Camber 2° Toe-in 

Cooling System Centrifugal Type Pump 

Clutch Own Facing Cork x lO*" x .203*" 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Grears 
Axle Own Semi-Floating 

Brakes Front 19%'^ x 2J4'' x 5^6*" Clearance Heel .014' Toe .008' 

Bendix 

Mechanical Rear 19%'x234“'x§^' Clearance Heel .014' Toe .008' 

Hand 4 Wheels 

lining Moulded 

Diagram 1527 


Ignition 


Engine 


Valves 
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HUPMOBILE WIRING DIAGRAM, 1936, SERIES 618G 
Courtesy of Hupp Motor Car Corporation 





Hupmobile Model Series 618G Year 1936 


Batterr W.S.-2-15 Type 2-15 Volts 6 Amps. 100 

Frame Connection Positive 


Lighting Tung-sol or Mazda Head Lights 6-8, 21-32 C.P. 

DouHe Contact 


Stop Light 6-8, 15 C.P. 
Parking Lights 6-8, 3 C.P. 


Tail 6-8, 3 C.P. 


Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Max Chg. Rate 15-18 Amps. 
Regulation Srd Brush 
Relay Air Gap 


Ignition Contact Breaker Gap .018 '-.020 

Auto-Lite 

Spark Plug — Size 18 M.M. 
Firing Order 1-5-3-6-2-4 
Timing 7° B.T.C. Full Advance 


Speed 30 M.P.H. 
Cut-in 6.7 Volts 
Contact Gap 

Gap .026 '-.030' 


Engine Bore 3.5' Stroke Taxable H.P. 29.42 

Piston Ring — Width Oil 2 — Comp. 2— 3^^' 

Diam. 3.5' Gap Oil .007'-.015' Comp. .007'-.012' 

' Oiling — Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 2® B.T.C. Close 51° A.B.C. 

Intake Clearance .010' 

Exhaust Timing — Open 44° B.B.C. Close 3° A.T.C. 

Exhaust Clearance .013' 

Carburetor Stromberg & Carter 

Steering Caster 1J4° Camber 1° Toe-in 

Cooling System Centrifugal Type Pump Capacity 5 Gals. 

Clutch Borg & Beck Facings Moulded 6H' x 9K' x 2 Required 
Gear Ratio 4.3 to 1 Spiral Gears 
Axle Spicer Semi-Floating 

Brakes [Front 20J^'x2'x^' Clearance Heel .005 ' Toe .010' 

Hydraulic Rear 203^'x2'xK6' 

Hand Rear Service 

Lining Moulded Kagram 36-17 
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Hupmobile Model 417, Series W Year 1934 


Battery 

Willard 

Type WMB-17 

Frame Connection 

Volts 6 Amps. 90 

Positive 

Lighting 

Mazda 2320-C Head Lights 

Mazda 63, 87 Dash, Tail and Stop 

Mazda 63 Side Lights 

6-8, 32-21 C.P. 

6-8, 3-3-15 C.P. 

6-8, 3 C.P. 

Starter and 

Generator Auto-Lite 


Generator 

Cold 

Max. Chg. Rate 20 Amps. 

Regulation 3rd Brush 

Relay Air Gap .010 "-.030" 

Speed 2250 R.P.M. 

Cut-in 7-7.5 Volts 

Contact Gap .025 "-.035 " 

Ignition 


Contact Breaker Gap .015 "-.018" 

Spark Plug-Size 18 MM. Gap .028" 

Firing Order 1-5-3-6-2-4 

Timing 7° B.T.C. 

Engine Bore 3J^" 

Stroke Taxable H.P. 29.4 


Piston Ring — Width Oil 2 — Comp. 2 — 
Diam. 3}^" Gap .007" on All 

Oiling — Type Pump Capacity 6 Qts. 


Valves Intake Timing — Open T B.T.C. Close 61° A.B.C. 

Intake Clearance .010 " Hot 

Exhaust Timing — Open 44° B.B.C. Close 3° A.T.C. 

Exhaust Clearance .013" Hot 

Carburetor Stromberg EX32 

Cooling System Centrifugal Type Pump Capacity 4 Gals. 

Clutch Borg & Beck Facing Moulded 6}^"x9>8"x3^" 2 Required 

Gear Ratio Ring Gear 48 Pinion 11 Spiral Gears 

Axle Spicer Semi-Floating 

Brakes Front 
Midland 

Mechanical Rear l?i"x^" 

Hand 4 Wheels 


Lining Moulded 
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Hnpmobile Model K, Series 321 Year 1933 


Battery Willard Type WH-2-15 Volts 6 Amps. 119 

Frame Connectaon Positive 

lighting Double Contact Head lights 6-8, 32-32 C.P. 

Single Contact Dash, Tad and Stop 6-8, 3-3-15 C.P. 

Single Contact Side lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Hot Max, Chg. Rate 12.4 Amps. Speed 2150 R.P.M. 

Regulation 3rd Brush Cut-in 7-7.5 Volts 

Relay Air Gap .010 V030 ' Contact Gap .025 *^-.035 

Ignition Contact Breaker Gap .015 V018 

Spark Plug-Size 18 MM. Gap .026 ''-.030^ 

Firing Order 1-5-3-6-2-4 
Timing 7° B.T.C. Full Advance 

Engine Bore 3 M"' Stroke 4}^*^ Taxable HJP. 27.34 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. 3H*' Gap .007*' on All 

Oiling — Type Pump Capadty 6 Qts. 

Yalyes Intake Timing — Open 2® B.T.C. Close 51® A.B.C. 

Intake Clearance .010 Hot 

Exhaust Timing — Open 44° B.B.C. Close 3° A.T.C. 

Exhaust Clearance .013*' Hot 

Carburetor Carter W1 

Steering Caster 1J^° Camber 1J4° Toe-in 

Cooling System Centrifugal Type Pump Capacity 4 Gals. 

Clutch Borg & Beck Facing Moulded x OK*' x K*' 2 Required 
Gear Ratio Ring Gear 52 Pinion 11 Hypoid 
Axle Salisbury Semi-Floating 

Brakes fFront 33f^*' x 2*' x .210*' Clearance ^4*" 

Midland 

Mechanical Rear 33% *' x 2 *' x .210 *' Clearance % 

Hand 4 Wheels 
lining Moulded 
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La Fayette 
Battery U.S.L. 


Model 400 


Year 1937 


Amps. 100 


Type Valts 6-8 

Frame Connection Positive 

Lighting Head Lights 6-8, 32-82 C.P. 

Double Contact Stop Light 6-8 Volts Tail 6-8, 3 C.P., 21 C.P. 
Parking Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 18 Amps. Hot Speed 2800 R.P.M., Arm. 

Auto-Iite 

Regulation Cut-in 7 Volts, 775 R.P.M. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020 

Auto-Lite 

Spark Plug-Size 18 M.M. Gap .025*^ 

Firing Order 1-5-3-6-2-4 
Timing 10° B.T.C. 

Engine Bore 3^^ Stroke 4 Taxable H.P. 27.34 

Piston Ring— Width Oil 2— Comp. 2— 

Diam. Gap Oil .010' Comp. .010' 

Oiling — Type Gear Pump Capacity 6 Qts. Pressure 30 Lbs. @ ^ M.P.H. 

Valves Intake Timing — Open Close 

Intake Clearance Hot .015' Operating, .015' Timing 
Exhaust Timing — Open Close 

Exhaust Clearance Hot .015' Operating, .015' Timing 
Carburetor Stromberg EX22 

Steering Caster 2}^° Camber 1J^° Toe-in 

Cooling System Centrifugal Type Pump, Belt Capacity 20 Qts. 

Clutch Borg & Beck Facings Woven 5 ^" x OM*" x 2 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 


Brakes 

Front 

22^6' X 2' X 

Clearance .010' 

Bendix 

Hydraulic 

Rear 

22!4'x2'x 

Clearance .010' 


Hand 

Lining 

Rear Service 

Moulded 

Diagram 37-^ 
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Courtesy Nash Motors Company 







La Fayette 


Model 6-Cylmda* Year 1936 


Battery ‘ Globe Type Volts 6 Amps. 110 

Frame Connection Positive 


Lighting Head lights 6-8, 32-32 C.P. 

Stop light 6-8, 21 C.P. Tati 6-8, 3 C.P. 
Parking lights 6-8, 3 C.P. 

Starter and Generat<^ Auto-Iite 

Generator Max. Chg. Rate 18 Amps. Hot Speed 24 M.P.H. 

Auto-Lite 

Regulation Cut-in 7 Volts 

Relay Air Gap Contact Gap 


Ignition Contact Breaker Gap .020 ' 

Auto-Iite 

Spark Plug— Size 18 M.M. Gap .025"' 

Firing Order 1-5-3-6-2-4 
Timing 10** B.T.C. Retard 

Engine Bore 3Ji' Stroke 4 Taxable H.P. 25.35 


Piston Ring — Width Oil 1- 
Diam. 3M' 

Oiling — ^Type Pump 

Valves Intake Timing — Open 

Intake Clearance .015" 
Exhaust Timing — Open 
Exhaust Clearance .015" 


1 — W Comp. 2—}^" 
Gap .010 "-.025" 

Oapadty 5M Qts. 

Close 

Close 


Carburetor Marvel B2 


Steering Caster 2® to 4® 

Cooling System Centrifugal 


Camber 0® to IH® 
Type Pump 


Toe-in 

Capacity 19 Qts. 


Clutch Borg & Beck Facings Woven 5?^" x 9" x .133" 2 Required 


Gear Ratio 4.44 to 1 Spiral Gears 


Axle Semi-Floating 


J^^es 

Bendix 

Hydraxilic 


'Front 22^" X 2" X lie*' Clearance .010" 

Rear 2214*' x 2" x %" Clearance .010" 

Hand Service Brakes Rear Wbeds 


lining Moulded 


EHagram 36-18 
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La Fayette Model Series 3510 

Year 1935 

Battery Globe Type 

Volts 6 Amps. 110 

Frame Connection Positive 

lighting Double Contact Head Lights 

6-8, 32-21 C.P. 

Single Contact Dash 

6-8, 3 C.P. 

Double Contact Tail and Stop 

6-8, 3-21 C.P. 

Single Contact Side lights 

6-S, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 17 Amps. 

Speed 24 M.P.H. 

Regulation 3rd Brush 

Cut-in 7 Volts 

Relay Air Gap 

Contact Gap 


Ignition Contact Breaker Gap .020 

Spark Plug-Size 18 M.M. Gap ,025 " 

Firing Order 1-5-3-6-2-4 

Timing “IGN” Mark on Front Vibration Damper under 
Pointer 

Engine Bore Stroke 4?^ Taxable H.P. 25.35 

Piston Ring— Width Oil 1—H l—He" Comp. 2— ^ " 

Diam. 3H ' Gap .010 ''-.025 on AU 

Oiling — Type Pump Capacity 7 Qts. 


Valves 

Intake Timing — Open 

Intake Clearance .015' 

Close 


Exhaust Timing — Open 

Exhaust Clearance .015' 

Close 

Carburetor Marvel 


Steering 

Caster 0°-r Camber 0°-lM“ 

Toe-in 


Cooling System Centrifugal Type Pump Caimcity 19 Qts. 

Clutch Borg & Beck Fadngs Moulded 5M'' x 9' x ASS'" 2 Required 
Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Brakes [Front 23^' x 1%' x aearance .010*^ 

Idechanical 

l^ndix Rear 23?^' x x Clearance .OlO*^ 

Hand 4 Wheels 
lining Moulded 

Diagram 109 
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LA FAYEXT® WVEtmG BIAGRAM, 1934, MOBEL SERIES llO 

Cowrtmy of Nash Motors Coirvpany 
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La Fayette Model Series 110 Year 1934 

Battery Globe Type No. 71 Volte 6 Amps. 102 

Frame Connectioit Positive 

lighting Mazda 1116 Head lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 17 Amps. Speed 1700 R.P.M. 

Regulation 3rd Brush Cut-in 7-7.5 Volts 

Relay Air Gap .010 *^-.030 Contact Gap .025 ^-.035 

Ignition Contact Breaker Gap .018 '"-.020 " 

Spark Plug— -Size 18 MM. Gap .025'" 

Mring Order 1-5-3-6-2-4 

Timing 'TGN"" on Vibration Damper to Pointer on Cover 

Engine Bore3K*^ Stroke 43^' Taxable 25.35 

Piston Ring — Width Oil 1 — 1 — 3^' Comp. 2 — 

Diam. Gap .010' on AJi 

Oiling — ^Type Pump Capacity 7 Qts. 

Valves Intake Timing— Open Close 

Intake Clearance .008' Hot 
Exhaust Timing — Open Close 

Exhaust Clearance .008' Hot 

Carburetor Marvel 

Steering Toe-in 

Cooling System Centrifugal Type Pump Qipadty 4M Cbls- 

Clutdhi Borg & Beck Facnng Moulded 6J^' x 9J^' x 3^' 2 Required 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 

Axle Spicer Semi-Moating 

Brakes [Front 23M"xl?i' 

Bendix 

M^hanical Rear 23%'xlM*' 

,Etend 4 Wheels 
Lining Moulded 

Diagram 1532 
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LaSALLE WIRING DIAGRAM, 1937, MODEL V-8 

Courtesy of Cadillac Motor Car Company 
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La Salle 


Model V-8 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 110 

Frame Connection Positive 

Lighting Mazda 2330-L D.C. Head Lights 6-8, 32-32 C.P. 

Mazda 87 Stoplight 6-8, 15 C.P. Tail 6-8, 3 C.P. 

Mazda 55 Parking lights 6-8, 1.5 C.P. 

Starter and Generator Delco-Remy 

Generator Max. Chg. Rate 28 Amps. Hot Speed 4000 R.P.M., Arm. 

Delco-Remy 

Regulation Voltage Cut-in 6.5 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .013'' 

Delco-Remy 

Spark Plug-Size 14 M.M. Gap .027*' 

Firing Order 1L-4R-4L-2L-3R-3L-2R-1R 
Timing 5^* B.T.C. 

Engine Bore 3?^*' Stroke 43^*^ Taxable H.P. 36.45 

Piston Ring — Width Oil 2 — §4' Comp. 2 — " 

Diam. SH*' Gap Oil .007*' Comp. 007*' 

Oiling — ^Type Gear Pump Capacity 7 Qts. 

Pressure 30 Lbs. @ 60 M.P.H. 

Valves Intake Timing — Open T.D.C. Close 42° A.B.C. 

Intake Clearance Zero 

Exhaust Timing — Open 52° B.B.C. Close 10° A.T.C. 

Exhaust Clearance Zero 

Carburetor Stromberg AA25 

Steering Caster }^° Camber 34° Toe-in O ' 

Cooling System Centrifugal Type Pump, Belt Capadty 25 Qts. 

Clutch Long Facings Woven x x .137' 2 Required 

Gear Ratio Ring Gear 47 Pinion 12 Hypoid Gears 
Axle Own Semi-Floating 

Brakes fFront 2534*^ x 2' x%' Clearance .010' 

Bendix , 

Hydraulic -[Rear 25J^'x2'xl^' Clearance .010' 

^Hand Rear Service 

Linin g Moulded Diagram 37-21 
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LA SALLE WIRING DIAGRAM, 1936, MODEL, 8-CYLINDER 

Courtesy of Cadillac Motor Car Company 



La Salle 


Model 8-Cylinder 


Year 1936 


Battery Delco-Remy Type Volts 6 Amps. 107 

Frame Connection Positive 

Lighting Mazda 2330-L Head Lights 6-8, 32-32 C.P. 

Stop Light 6-8, 15 C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 2 C.P. 

Starter and Generator Delco-Remy 

G^erator Max. Chg. Rate 22 Amps. Hot Speed 1900 R.P.M. 

Delco-Remy 

Regnlation Cut-in 6.8 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018*" to .024 

Delco-Remy 

Spark Plug— Size 14 M.M. Gap .025 ^-.027 

Firing Order 1-6-2-5-8-3-7-4 
Timing 8° B.T.C. Full Advance 

Engine Bore 3*^ Stroke 4^^ Taxable H.P. 28.80 

Piston Ring— Width Oil 1—154% 1— .123*^ Comp. H'' 

Diam. 3' Gap .007 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing— Open 6® A.T.C. Close 37° A.B.C. 

Intake Clearance .006 Hot 

Exhaust Timing— Open 34° B.B.C. Close 3° A.T.C. 

Exhaust Clearance .009 Hot 

Carburetor Stromberg EE15 

Steering Caster 2° Camber 1° Toe-in 3^ 

Cooling System Pump Type Centrifugal Ci^paoty 16 Qts. 

Clutch Long Facings Woven 6*'xlO*"xJ^' 2 Required 

Gear Ratio 4.5 to 1 Spiral Gears 
Axle Own Semi-Floating 

Brak^ f Front 25H*'x2*'xfi^*' Clearance .010*" 

Bendix j 

Hydraulic -{Rear 25J^*'x2'x^' Clearance .010*' 

[Hand Rear Wheels 

lining Moulded and Woven Diagram 36-19 
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LA SALLE WIRING DIAGRAM, 1035, MODEL 350 

Courlesy of Cadillac Motor Car Company 





La Salle 


Model 350 


Year 1935 


Battery Delco Type 17DW Volts 6 Amps. 130 

Frame Connection Positive 

Lighting Mazda 2330L Head Lights 6-8, 32-32 C.P. 

Mazda 63L, STL Bash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63L Side Lights 6-8, 3 C.P. 

Starter and Generator 

Generator Hot Max. Chg. Rate 16-25 Amps. Speed 

Regulation 3rd Brush Cut-in 6.75-7.25 Volts 

Relay Air Gap .012 *'-.017*' Contact Gap .015 *'-.025 

Ignition Contact Breaker Gap .018 *'-.024*' 

Spark Plug— Size 18 M.M. Gap. .025 *'-.027*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing 8° B.T.C. 

Engine Bore 3*' Stroke 4 J^*' Taxable H.P. 28.80 

Piston Ring— Width Oil 1— H 1—56 ' Comp. 2—3^ *' 

Diam. 3*' Gap .007*' on All 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open T.D.C. Close 42® A.B.C. 

Intake Clearance .0118*' 

Exhaust Timing — Open 40® B.B.C. Close 10° A.T.C. 

Exhaust Clearance .0118*' 

Carburetor Stromberg EE23 

Steering Caster 2® Camber Toe-in Ke"" 

Cooling System Centrifugal Type Pump Capacity 4.6 Gals. 

Clutch Borg & Beck Facings Moulded 6^ *' x 9J^*' x .133*' 2 Required 
Gear Ratio Ring Gear 43 Pinion 9 Spiral Gear 
Axle Own Semi-Floating 

Brakes [Front 25’^*' x 2*' x ^*' Clearance .010 *' 

Hydraulic 

Bendix ■ Rear 25J^*'x2*'x?6^ Clearance .010 ** 

Hand Rear Service 
Lining Moulded 

Diagram 110 
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La Salle 

Model 350, Series 50 Year 1934 

Battery 

Belco 

Type 17-DW 

Volts 6 Amps. 130 



Frame Connection 

Positive 

lighting 

Mazda 2330-L Head Lights 

6-8, 32-32 C.P. 


Mazda 63, 87 Dash, Tail and Stop 

6-8, 3-3-15 C.P. 


Mazda 63 Side Lights 

6-8, 3 C.P. 

Starter and 

Generator Delco-Remy ' 


Generator 

Hot 

Max. Chg. Rate 9-11 Amps. 

Speed 1400 R.P.M. 



Regulation External Regulatoi 

Cut-in 6.75-7.25 Volts 



Relay Air Gap .012'"-.017^ 

Contact Gap .015 “'-.025'' 

Ignition 


Contact Breaker Gap .018 "-.024" 



Spark Plug — Size 18 MM. 

Gap .026" J 



Firing Order 1-6-2-5-8-3-7-4 




Timing 8® B.T.C. 



Engine Bore 3^ Stroke 4 Ji" Taxable H.P. 28.80 

Piston Ring — ^Width Oil 1 — .123'^' Comp. 3 — 

Diam. 3^ Gap Comp. .007^' 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open 6° A.T.C. Close 37® A.B.C. 

Intake Clearance .006'" Hot 

Exhaust Timing— Open 34® B.B.C. Close 5° A.T.C. 
Exhaust Clearance .009'" Hot 

Carburetor Stromberg 

Cooling System Centrifugal Type Pump 

Clutch Borg & Beck Facings Moulded x 9%" x 2 Required 
Gear Ratio Ring Gear 43 Pinion 9 Spiral Gtears 

Axle Own Semi-Floating 
Front 

Bendix 

Hydraulic Rear IJi'" 

Hand Rear Service 

Lining Moulded 
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La Salle Model 345-C Year 1933 

Battery Delco Type 17-CF Volts 6 Amps. 130 

Frame Connectioii Festive 

lighting Double Contact Head Lights 6-8, 32-32 C.P. 

Single Contact Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Single Contact Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 14-15 Amps. Speed 1800-2000 R.P.M. 

Regulation 3rd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .012'^-.017*^ Contact Gap .015^-.025*^ 

Ignition Contact Breaker Gap .018 '-.024*" 

Spark Plug — Size 18 MM. G^ .025 *'-.028 ** 

Hring Order 1R-1L-4R-4L-2L-3R-3L-2R 
Timing 0° 12' Flywheel or .039 ' Piston B.T.C. 

Engine Bore 3%^ Stroke 4i5l6*^ Taxable H.P. 36.45 

Piston Ring—VTidth OH 1—%', 1—%' Comp. 2— 

Diam. Gap Oil .003' Comp. .005' 

Oiling — ^Type Pump Capacity 8 Qts, 

Valves Intake Timing — Open 6® B.T.C. Close 42® A.B.C. 

Intake Clearance ,004' Hot 

Exhaust Timing — Open 38® B.B.C. Close 2® A.T.C. 

Exhaust Clearance .006' Hot 

Carburetor Own 

Steering Caster 2J^® Camber 1}^ Toe-in 

Cooling System Centrifugal Type Pump Capadty 6}^ Gals. 

dutdi Own Facings Woven 5H*^ x 10' x .135 ' 4 Required 

Gear Ratio Ring Gears 46 Pinion 10 Spiral G^rs 

Axle Own M Floating 

l^akes (Front 29Ji'x2'x?4' aearance .007' 

Own 

Mechanical ^Rear 29%' x 2' x aearance .007' 

and 

Booster Hand Rear Service 

Tilting Semi-Moulded 
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Courtesy of Ford Motor Company 
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Lincoln 

Model V-12 

Year 1937 


Battery Exide 

Type 

Volts 6-8 

Amps. 147 


Frame Connection Negative 


Lighting 

Head Lights 

6-8, 32-32 C.P. 



Stop Light 

6-8, 21 C.P. Tan 6-8, 

3 C.P. 


Parkiiig Lights 6-8, 1.5 C.P. 

Starter and Generator Auto-Lite 

Max. Chg- Rate 22 Amps. Hot Speed 1300 R.P.M., Arm. 
Regulation Voltage Cut-in 7 Volts, 460 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .020 

Spark Plug — Size 18 M.M. Gap .025*" 

Firing Order 1L-2R-5L-4R-3L-1R-6L-5R-2L-3R-4L-6R 
Timing T.D.C. 

Engine Bore Stroke Taxable H.P. 46.80 

Piston Bing — Width Oil 2 — Comp. 2 — 

Diam. Gap Oil .007 Comp. .008 ' 

Oiling — Type Gear Pump Capadty 12 Qte. Pressure 40 Lbs. @ 50 M.P.H. 

Valves Intake Timing — Open 21® B.T.C. Close 47® A.B.C. 

Intake Clearance Hot .004^ 

Exhaust Timing — Open 57° B.B.G. Close 11° A.T.C. 

Exhaust Clearance Hot .006 

Carburetor Stromberg EEl 

Steering Caster 1}^° Camber 1° Toe-in 

Cooling System — Centrifugal Type Pump, Belt Capadty 32 Qts. 

Clutch Long Facings Woven 7' x 12*^ x .137' 2 Required 
Gear Ratio Ring Gear 55 Pinion 12 Spiral Gears 
Axle Timken Full-Floating 

Brakes Front 33J^' x 23^' x Clearance .010' 

M^^^nical Bear 33}^' x 2J^' x M' aearance .010 " 

Hand All Four Wheels 

TJniTtg Moulded Diagram 37-22 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 
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Lincoln-Zephyr Model 12-Cylmder Year 1937 

Battery Own Type Volts 6-8 Amps. 96 

Frame Connecdon Positive 

lighting Double Filament Head Lights 6-8, 32-32 C.P. 

Stop light 6-8, 21 C.P. Tail 6^, 3 C.P. 

Parking Lights 6-8, 1.5 C.P. 

Starter and Generator Own 

Generator Own Max. Chg. Rate 15 Amps. Hot Speed 1800 R.P.M., Arm. 

Regulation Cut-in 7 Volts, 10 M.P.H. 

Relay Air Gap Contact Gap 

Ignition Own Contact Breaker Gap .014*" 

Spark plug — Size 14 M.M. Gap .025*' 

Firing Order lI^2R-5Ir4R-3L-lR-6L-5R-2L-3R-4L-6R 
Timing 4° A.T.C. 

Engine Bore 2^ Stroke 35^** Taxable HJ*. 36.30 

Piston Ring — Width Oil Comp. 2—%*' 

Diam. 2?^' G^ Oil .008*' Comp. .008*' 

Oiling — ^Type Gear Pump Capadty 6 Qts. Pressure 30 Lbs. @50 M.P.H. 

Valves Intake Timing — Open 19}4° B.T.C. Close 54}^® A.B.C. 

Intake Clearance Cold .013*' Operating and Timing 
Exhaust 'Timing — Open 573^° B.B.C. Close 163^® A.T.C. 

Exhaust Oearance Cold ,013 *' Operating and Timing 

Carburetor Stromberg EEl 

Steering Caster 7® Camber Ji® Toe-in J^*' 

Cooling System Centrifugal Typ® Pump, Belt Capadty 27 Qts. 
Clutch Long Fadngs Woven 6*' x 10*' x .137*' 2 Required 

Gear Ratio Ring Gear^39 Pinion 9 Spiral Gears 

Axle Own M-Floating 

Brakes [Front 23%*' x 1%*' x aearance .010*' 

Bendix 

Mechanical -^Rear 23%*'x lM*'x 36' durance .010 
Hand All Four Wheds 

fiiiiiig Moulded Diagram 37-23 
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Year 1936 


Lincoln Model 12-Cylinder 

Battery Exide Type X-21-L Volts 6 Amps. 147 

^ Frame Connectioii Negative 

lighting Two Filament Head lights 6-8, 32-21 C.P. 

Stop Light 6-8, 21-3 aR TaO 6-8, 21-3 C.P. 
Parking lights 6-8, 13^ C.P. 

Starter and Generator Auto-Lite 

Max. Chg. Rate 16 Amps. Hot Speed 20-25 M.P.H. 

Regulation Field Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap Contact Gap 

Contact Breaker Gap .020' 

Spark Plug — Size 18 M.M. Gap .025' 

Firing Order 1-4-9-8-5-2-11-10-3-6-7-12 
Timing Initial Adv. D.C. Max. 17° Crankshaft 

Engine Bore 3.125' Stroke 4.50' Taxable H.P. 46.8 

Piston Ring— Width Oil 2— .1545 '-.1550' Comp.2— .1^'-,1240' 

Diam. 3.125 ' Gap Oil .007 '-.015 ' Comp. .Om '-.015 ' 

Oiling — ^Type Pressure Capacity 12 Qts. 

Valves Intake Timing — Open 21° B.T.C. Close 47° A.B.C. 

Intake Clearance .004' 

Exhaust Timing — Open 57° B.B.C. Close 11° A.T.C. 

Exhaust Clearance .006' 

Carburetor Stromberg EEl 

Steering Caster 1J^° Camber 1° Toe-in Ji' 

Cooling System — Pump Type Vane-Centrif. Capacity 32 Qts. 

Clutch Long Facings Woven 9' x 12' x .137' 2 Required 
Gear Ratio 4.58 to 1 

Axle Full-Floating 

Brakes [Front 33 x 234*" x Ji' Clearance .010' 

Mechanical 

Rear 33}4' x 23^' x 34^^ Cl^rance .010' 

Hand All Four Wheels 
lining Moulded 


Generator 

Auto-Lite 


Ignition 

Auto-Iite 


Diagram 36-20 
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Courtesy oj Ford Motor Company 




Lincoln-Zephjr Model 12-Cylmder Year 1936 

Battery Ford Type Volts 6 Amps. 96 

Frame Connection Positive ^ 

Lighting Double Filament Head lights 6-8, 32-32 C.P. 

Stop light Tail 

Parking lights 

Starter and Generator Ford 

Generator Ford Max. Chg. Rate 18 Amps. Speed 10 M.P.H. 

Regulation 3rd Brush Cut-in 7 Volte 

Relay Air Gap Contact Gap 

Ignition Ford Contact Breaker Gap .014 '-.016 

Spark Plug — Size 14 M.M. Gap ,025' 

Firing Order 1-4-9-8-5-2-11-10-3-6-7-12 
Timing Initial Advance 4® Crankshaft 

Engine Bore 2.75' Stroke 3.75' Taxable H.P- 36.3 

Piston Ring— Width Oil 1— .1545 '-.155 ' Comp. 2— .093 '-.0935 ' 

Diam. 2.75' GapOil .008'-.013' Comp. .008'-.013' 

OOing — Type Pressure Capacity 6 Qte. 

Valves • Intake Timing — Open 19°30' B.T.C. Close 54®30' A.B.C. 

Intake Clearance .0125 '-.0135' 

Exhaust Timing— Open 57®30' B.B.C. Close 16®30' A.T.C. 

Exhaust Clearance .0125 '-.0135' 

Carburetor Stromberg EEl 

Steering 

Cooling System Circulation Type Pump Cai^ty 27 Qte. 

Clutch Long Facings Moulded 6' x 10' x .140' 2 Required 

Gear Ratio 4.33 to 1 Spiral Bevd 

Axle Own ^-Floating 

Brakes Four- fFront 23.9' x 1.75' x .21 ' 

Mechanical R^ur !^.9' x 1,75' x .21' 

Hand All Fo ur Wheels 
lining Moulded 
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Diagram 36-21 
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Lincoln Model V-12 Year 1935 

Battery Exide Type X-21-L Volts 6 Amps. 147 

Frame Conneetion Negative 

Lighting Head Lights 6-8, 32-21 G.P. 

Dash and Tail 

Side Lights 6-8, IJ^ C.P. 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 15 Amps. Speed 20 M.P.H. 

Regulation 3rd Brush Cut-in 7.5 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020 

Spark Plug — Size 18 M.M. Gap .022'' 

Firing Order 1-4-9-8-5-2-11-10-3-6-7-12 
Timing 7° B.T.C. Retard 

Engine Bore 33^*' Stroke 434" Taxable H.P. 46.8 

Piston Ring — Width Oil 2 — Comp. 2 — 34" 

Diam. 334 Gap .013 " on All 

Oiling — Type Pump Capacity 12 Qts. 

Valves Intake Timing— Open 2V B.T.C. Close 47=^ A.B.C. 

Intake Clearance .003" Cold 

Exhaust Timing — Open 57° B.B.C. Close 11° A.T.C. 

Exhaust Clearance .006" Cold 

Carburetor Stromberg EE22 

Steering Caster 2° Camber 1° Toe-in 34 

Cooling System Centrifugal Type Pump Capacity 8 Gate. 

Clutch Long Facings Moulded 7" x 12" x .137" 2 Required 
Gear Ratio Ring Gear 55 Pinion 12 Spiral Gears 
Axle Timken Full-Floating 

Brakes f Front 34"x234*'xJi" Clearance Heel .014" Toe .008" 

!ldechanical 

Bendix Rear 34"x234*'x}i" Cl^rance Heel .014" Toe .OCB" 

Hand 4 Wheels 

Lining Moulded and Woven 

Diagram 111 
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Lincoln Models V-12-136 and V-12-145 Year 1934 


Battery Exide Type LX~15-21L Volts 6 Amps. 148 

Frame Connection Negative 

Lighting Mazda 1116 Head Lights 6-8, 32-21 C.P. 

Mazda 63, 87 Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 21 Amps. Speed 1250 R.P.M. 

Regulation 3rd Brush Cut-in 7-7.5 Volts 

Relay Air Gap .010 "-.030 " Contact Gap .025 "-.035 " 

Ignition Contact Breaker Gap .020 " 

Spark Plug— Size 18 MM. Gap .022" 

Firing Order 1-4-9-8-5-2-11-10-3-6-7-12 See Diagram 
Timing 7° B.T.C. 

Engine Bore 3K" Stroke 4J^" Taxable H.P. 46.80 

Piston Ring— Width Oil 2—^" Comp. 3— 3^" 

Diam. 3H" Gap .013" on AU 

Oiling — Type Pump Capacity 11 Qts. 

Valves Intake Timing — Open 21® B.T.C. Close 47® A.T.C. 

Intake Clearance .003" 

Exhaust Timings — Open 57° B.B.C. Close 11° A.T.C. 

Exhaust Clearance .003" 

Carburetor Stromberg 

Steering Caster 2° Camber 1° Toe-in K '' 

Cooling System Centrifugal Type Pump Capacity 8 Gals. 

Clutch Long Facings Moulded 7" x 12" x .137" 2 Required 
Gear Ratio Ring Gear 55 Pinion 12 Spiral Gears 

Axle Timken FuU-Floating 

Brakes fFront 34"x2J^"xJ^" Clearance Heel .014" Toe .008" 

Bendix 

Mechanical jRear 34"x2J^"xJi" Clearance Heel .014" Toe .008" 

Hand 4 Wheels 
Lining Moulded and Woven 
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Lincoln 


Model V-12-136 


Year 1933 


Battery Exide Type LX-15-21L Veits 6 Amps. 148 

Frame Coimectioii Negative 

Lighting Double Contact ” Head Lights 6~8, 32-32 C.P. 

Single Contact Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Single Contact Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 17.2 Amps. Speed 14CK) R.P.M. 

Regulation 3rd Brush Cut-in 7-7.5 Volts 

Relay Air Gap .010 *^-.030 Contact Gap .025 *^-.035 ^ 

Ignition Contact Breaker Gap .020 ' 

Spark Plug— Size S.A.E. Gap .025 *^-.030 

Firing Order 1-4-9-8-5-2-11-10-3-6-7-12 
Timing 7® Flywheel B.T.C. Full Advance 

Engine Bore3M' Stroke 4 Taxable H.P. 50.70 

Piston Ring — Width Oil 2 — ' Comp. 2 — 34 *' 

Diani.3M‘' Gap .008'' on All 

Oiling — Type Pump Capadty 12 Qts. 

Valves Intake Timing — Open 21® B.T.C. Close 47® A.B.C. 

Intake Clearance .003*' Cold 

Exhaust Timing — Open 57® B.B.C. Close 11® A.T.C. 

Exhaust Clearance .005 " Cold 

Carburetor Stromberg 

Steering Caster 2® Camber 1® Toe-in 34*^ 

Cooling System Centrifugal Type Pump Ca^dty 8J^ Gals. 

Clutch Long Facing Woven OJi" x 9%' x .137" 4 Required 
Gear Ratio Ring Gear 55 Pinion 12 Spiral G^jts 

Axle Timken Full-Floating 

Brakes Front 34'x2J4"xJi" Qearanee Hed .0(^" Toe .014" 

Bmdix 

Booster Rear 34"x2J4"xJi" Clearance Heel .008" Toe .014" 

Mechanical 

Hand 4Wheds 

lining Moulded and Wovmi 
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Nash Ambassador 


Model 6-CyImder 


Year 1937 


Battery U.S.L. Type Volts 6-8 Amps. 100 

Frame Connection Positive 

Lighting Head Lights 6-8, 32-32 C.P. 

Double Contact Stop light 6-8, 3 C.P. Tail 6-8, 21 C.P. 

Parking Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 


Generator 

Auto-Lite 

Max. Chg. Rate 18 Amps. Hot 

Speed 2800 R.P.M., Arm. 

Regulation 

Cut-in 7 Volts, 775 R.P.M. 


Relay Air Gap 

Contact Gap 

Ignition 

Auto-Lite 

Contact Breaker Gap .020' 

Spark Plug — Size 14 M.M. 

Firing Order 1-5-3-6-2-4 

Timing 15® B.T.C. 

Gap .025' 


Engine Bore 3?^*' Stroke Taxable HJP. 27.34 

Piston Ring— Width Oil 2- g', Comp. 2— 

Diam. SH" Gap Oil .010' Comp. .010' 

Oiling — Type Gear Pump Capacity 7 Qts. Pressure 30 Lbs. @^M.P.H. 

Valves Intake Timing — Open 133^° A.T.C. Close 36 Jg® A.B.C. 

Intake Clearance Hot .008' Operating, .OC^' Timing 
Exhaust Timing — Open 473^° B.B.C. Oose 7}^° A.T.C. 

Exhaust Clearance Hot .015 ' Operating, .015' Timing 

Carburetor Stromberg EX2 

Steering Caster 2J4° Camber 1J^° Toe-in 

Cooling System Centrifugal Type Primp, Belt Capacity 17 Qta 
Clutch Borg & Beck Facings Woven 6'xlO'xJ^' 2 R^uired 
Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Br^es fFront 22^6' x 2' x Qearance .010' 

Bendix 

Hydraulic Rear 22 x 2' x Clearance .010' 

Hand Rear Service 
lining Moulded 
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Diagram 37-24 







Nash Ambassador 


Model S-Cylinder 


Year 1937 


Battery U.S.L. 


Type Vdts 6n8 Amps- 116 

Frame Connection Positive 


Lighting 

Double Contact 


Head Lights 6-8, 32-32 C.P. 

Stop light 6-8, 3 C.P. * Tail 6-8, 21 C.P. 
Parking Lights 6-8, 3 C.P. 


Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Max. Chg. Rate 28 Amps. Hot Speed 1800 R.P.M., Arm. 
Regulation Voltage and Current Cut-in 7 Volts, 850 R.P.M. 
Relay Air Gap Contact Gji^p 

Contact Breaker Gap .013' 

Spark Plug— Size 14 M.M. Gap .025' 

Firing Order 1-6-2-5-8-3-7-4 
Timing B.T.C. 


Engine Bore 3 Stroke 4M'' Taxable H.P. 33.80 

Piston Ring — Width Oil 2 — Ha'' Comp. 2 — 

IHam. SH ' Gap Oil .010 ' Comp. .010 ' 

Oiling — Type Gear Pump Capadty 7 Qts. 

Pressure 30 Ll^. @ 20 M.P.H. 

Valves Intake Timing — Open 15° A.T.C. Close 38° A.B.C. 

Intake Clearance Hot .008' Operating, .008' Timing 
Exhaust Timing — Open 45° B.B.C. Close 10° A.T.C. 

Exhaust Clearance Hot .015' Operating, .015' Timing 
Carburetor Stromberg EE7 

Steering Caster 2° Camber IM** Toe-in 

Cooling System Centrifugal Type Pump, Belt Ca^Mity 21 Qts- 

Clutch Borg & Beck Facings Wovm 6' x 10' x H*' 2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Brakes [Front 24' x x Clearance .010' 

Bendix 

Hydrardic Rear 24'x2J^':x Clearance .010' 

Hand Rear Service 
Lming Moulded 


I^agram 37-^ 






NASH WIRING DIAGRAM, 1936, SERIES 3640A 
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Nash 


Model Series 3640A 


Year 1936 


Battery 

Lighting 


U.S.L. Type Volts 6 Amps. 120 

Frame Connection Negative 


Pre-Focused 
Flange Type 


Head Lights 6-8, 32-21 C.P. 

Stop Light 6-8, 21 C.P. TaU 6-8, 3 C.P. 
Parking Lights 6-8, 3 C.P. 


Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Ignition 

Auto-Lite 


Max. Chg. Rate 14 Amps. Hot 

Regulation 

Relay Air Gap 

Contact Breaker Gap .020 * 
Spark Plug — Size 14 M.M. 
Firing Order 1-5-3-6-2-4 
Timing 15® B.T.C. Retard 


Speed 
Cut-in 
Contact Gap 


Gap .025*^ 


Engine Bore 3?^*^ Stroke 4?^ Taxable H.P. 27.34 

Piston Ring — Width Oil Control and Comp. H*" 

Diam. 3 Gap .010 *^-.025 ^ 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 13.5® A.T.C* Close 36.5® A.B.C. 
Intake Clearance .015^ 

Exhaust Timing — Open 47.5° B.B.C. Oose 7.5° A.T.C. 

Exhaust Clearance .015*^ 


Carburetor Stromberg EX2 

Steering Caster 2° Camber 0°-l 3^ Toe-in 

Cooling System Pump Type Centrifugal Capadty 18 Qts. 

Clutch Borg & Beck Facings Moulded 6H*^x x 2 Required 
Gear Ratio 4.4 to 1 Spiral Gears 
Axle Own Semi-Floating 

Brakes Front 2%'xlM'x54' Oearancse .010' 

Bendix 

Hydraulic Rear 2i^'x l?i'x fii' Clearance .010' 

Han d Rear Wheels 

finfiig Moulded Dia^iam 36-22 


mi 











Nash Ambassador 


Model Series 3600 


Year 1936 


Battery U.S.L. 


Lighting 


Starter and Generator 


Type Volts 6 Amps. 133 

Frame Connection Positive 

Head Lights 6-8, 32-21 C.P. 

Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 3 C.P. 

Auto-Lite 


Generator Max. Chg. Rate 14 Amps. Hot Speed 

Auto-Lite 

Regulation Cut-in 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020'^ 

Auto-Lite 

Spark Plug-Size 14 M.M. Gap .025^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing 15° B.T.C. Retard 


Engine Bore Stroke 4 Taxable H.P. 31 .25 

Piston Ring — Width Oil Comp. 

Diam. Gap .007' 

Oiling — Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 15° A.T.C. Close 38° A.B.C. 
Intake Clearance .015' 

Exhaust Timing — Open 45° B.B.C. Close 10° A.T.C. 
Exhaust Clearance .015' 


Carburetor Stromberg EE22 

Steering Caster 2 J^° Camber 1J4° Toe-in 3^' 

Cooling System Pump Type Centrifugal Capacity 21 Qts. 

Clutch Borg & Beck Fadngs Moulded 6H' x x Ji*' 2 Required 

Gear Ratio 4.1 to 1 

Axle Own Semi-Floating 

Brakes Front 2^^' X 2Ji' x 5^' Clearan<^ .010' 

Bendix 

Hydraulic Rear 2%*' x 2J4' x Clearance .010' 

Hand Rear Wheels 

Lining Moulded Diagram 36-23 
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Nash 


Model Smes 3580 and 3520 


Year 1035 


Battery U.S.L. Type 3580, KW-15A Volts 3580, 6 Amps, 3580, 133 

3520, KW-13A 3520, 6 3520, 115 

Frame Connectloit Positive 

lighting Double Contaet Head lights 6-8, 21-32 C.P. 

Single Contact Dash, Tad and Stop 6-8, 3-21 C.P. 

Single Contact Side lights 6-8, 3 C.P. 

Starter and Gen^ator Auto-Lite 

Generator Hot Max. Chg. Rate 17 Amps. 

Regulation 3rd Brush Cut-in 7 Volts 

Belay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020^ 

Spark Plug-Size 14 M.M. G^ .025 ^ 

FMng Order 3580, 1-6-2-5-8-3-7-4; 3520, 1-5-3-6-2-4 

Timing Mark on Front Vibration Damp^ under 

Pointer 

Engine Bore 3580, SH ^ Stroke 3580, 4^ ' Taxable H.P. 3580, 31.25 
3520, ZW 3520, 4^' 3520, 27.34 

Piston Ring — Width Oil 2 Comp. 2 — 

Diam. As Bore Gap .014*" on All 

Oiling — Type Pump Capacity 3580, 8 Qts.; 3520, 7 Qts. 

Valves Intake Timing — Open Close 

Intake Clearance .015' Hot 

Exhaust Timing — Open Close 

Exhaust Clearance .015' Hot 

Carburetor Stromberg 3580, EE22; 3520, EX32 

Steering Caster 1® Camber ll^"* Toe-in O'-J^'" 

CooHng System Centrifugal Type Pump Capacity 3580, 21 Qts.; 3520, 17M Qts. 
Clutch Borg & Beck Facings Moulded 6J^' x 9 x 2 Required 
Gear Ra^o Ring Gear 3580, 44; 3520, 40 Pinion 3580, 10; 352^, 9 Spiral Gears 
Axle Own Semi-Floating 

Brakes Front 3580, 23i§ i' x 2}^' x Clearance .010^ 

Hydraulic 3520, 231? s' x l?i x Ciearan<^ .010' 

B^dix 

Rear As on Front 
Hand Rear Service 
lading Moulded 


Diagram 112 
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Nash Model Big 6, Series 1220 Year 1934 


Battery U.S.L. Type KW-13A Volts 6 Amps. 96 

Frame Connection Positive 

lighting Mazda 1116 Head Lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Cold Max. Chg. Rate 20 Amps. Speed 2300 R.P.M. 

Regulation 3rd Brush Cut-in 7.0-7. 5 Volts 

Relay Air Gap .010 "-.030" Contact Gap .025 "-.035" 

gnition Contact Breaker Gap .020 " 

Spark Plug — Size 14 MM. Gap .022" 

Firing Order 1-5-3-6-2-4 

Timing on Vibration Damper to Pointer on Case 

Engine Bore 3^ " Stroke 4% " Taxable H.P. 27.34 

Piston Ring — Width Oil 1 — J^", 1 — Comp. 2 — J^" 

Diam. 3J^" Gap .010" on All 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open Close 

Intake Clearance .015" Hot 
Exhaust Timing — Open Close 

Exhaust Clearance .015" Hot 

Carburetor Stromberg EX32 

Steering Caster 2J^° Camber Toe-in J^" 

Cooling System Centrifugal Type Pump 

Clutch Borg & Beck Facings Moulded 6J^"x9J^"x3^" 2 Required 

Gear Ratio Ring Gear 40 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes fFront 23M " x 1 M " 

Bendix 

Mechanical ^ Rear 23J^"xlJi" 

Hand 4 Wheels 
Lining Moulded 
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Nash 

Model 8, Series 1280 Year 

1934 

Battery . 

U.S.L. Type KW-ISA 

Volts 6 Amps 115 


Frame Connection 

Positive 

lighting 

Mazda 1116 Head Lights 

6-8, 32-21 C.P. 


Mazda 63, 1158 Dash, Tail and Stop 

6-8, 3-2-21 C.P. 


Mazda 63 Side Lights 

6-8, 3 C.P. 

Starter and Generator Auto-Lite 


Generator 

Cold Max. Chg. Rate 20 Amps. 

Speed 2300 R.P.M. 


Regulation 3rd Brush 

Cut-in 7.0-7.5 Volts 


Relay Air Gap .010 ''-.030*' 

Contact Gap .025 "-.035^ 

Ignition 

Contact Breaker G^ .013 *'-.01 7*' 


Spark Plug — Size 14 MM. 

Firing Order 1-6-2-5-8-3-7-4 

Gap .022" 


Timing “IGN"' on Vibration Damper to Pointer on Case 

Engine Bore 3 H*' Stroke 4 Taxable H.P. 31.25 

Piston Ring— Width Oil Comp. 2—H'' 

Diam. 33^*" Gap .010*' on All 


Oiling — ^Type Pump 

Ci^dty 8 Qts. 

Valves Intake Timing — Open 

Close 

Intake Clearance .015 " Hot 


Exhaust 'Timing — Open 

Close 

Exhaust Clearance .015" Hot 



Carburetor Stromberg EE22 

Steering Caster Camber Toe-in 

Cooling System Centrifugal Type Pump Capadty 4:% Gals. 

Clutch Borg & Beck Facing Moulded 634*' 2 Required 

Gear Ratio Ring Gear 41 Pinion 10 Spiral Gears 

Axle Own Semi-Floating 

Brakes Front 2334 ' x 234 ' 

Bendix 

Mechanical Rear 2334 ^ x 234 ' 

Hand 4 Wheds 
lining Moulded 


m 



Nash 

Model Big 6-1120 

Year 1033 

Batt^ 

H,S.L. Type KW-13A 

Volts 6 Amps. 96 


Frame Connection 

Negative 

lighting 

Double Contact 

Head Lights 

6-8, 21-21 C.P. 


Double Contact 

Stop & Tail 

6-8, 21-2 C.P. 


Single Contact 

Side Lights 

6-8, 3 C.P. 


Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 17 Amps. Speed 1700 R.P.M, 

Regulation 3rd Brush Cut-in 7.0-7.5 Volts 

Relay Air Gap .010'"-.030'' Contact Gap .025*'-.035*' 

Contact Breaker Gap .018''-.020'' 

Spark Plug Size 18 M.M. Gap .022^ 

Firing Order — 1-5-3-6-2-4 
Timing 5^^ B.T.D.C. 

Bore 3-1/4*' Stroke 4-3/8*' Taxable H.P. 25.35 
Piston Ring— Width 1-1/8", 1-3/16*' 2-1/8" Diam. 3-1/4" Gap 
Oiling — Type Pump Capacity 7 Qts. 

Intake Timing — Open 5® A.T.C. Close 45® A.B.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 45® B.B.C. Close 5® A.T.C. 

Exhaust Qearance .008" Hot 

Carburetor Strombeig 

Cooling System Centrifugal Type Pump Capacity 4-3/4 Gals. 

Clutch Borg <fe Beck Facing — Moulded 9-7/8 x — x 1/8" 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 

Axle Own Semi-Floating 

Brakes f Front Clearance .015" 

Midland 

Mechanical Rear 


Ignition 


Engine 


Valves 


Eland A1 4 Wheels 
lining — Moulded 



Nash 


Model Standard 8-1130 Year 1933 


Battery U.S.L. Type KW-13A V<rfts6 Amps. 96 

Frame Connectioii N^;ative 

Lightuig Double Contact Head lights 6-8, 21-21 C.P. 

Double Contact Stop & TaU 6-8, 21-2 C.P. 

Single Contact Side lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 17 Amps. Speed 1700 R.P.M. 

Regulation 3rd Brush Cut-in 7 0-7.5 Volts 

Relay Air Gap .010‘^-.030' Contact Gap .025'-.035^ 

Ignition Contact Breaker Gap .020'-.022*' 

Spark Plug — Size 18 M.M. Gap .022^ 

Firing Ord^-— 1-6-2-5-8-3-7-4 
Timing 5° B.T.D.C. 

Engine Bore 3^^ Stroke 4-3/8'' Taxable H.P. 28.20 

Piston Ring— Width 1-1/S\ 1-3/16', 2-1/8' IMam. 3' Gi^ 

Oiling — ^Type Pump Capacity 7 Qts. 

Valves Intake Timing — Opmi 5® A.T.C. Oose 45® A.B.C. 

Intake Clearance .008' Hot 

Exhaust Timing — Open 45® B.B.C. Oose 5® A.T.C. 

Exhaust Oearance .008' Hot 

Carburetor Stromberg 

Cooling System Centrifugal Type Pump Capacity 4 Gafe. 

Outch Borg & Beck Faring — Moulded 9-7/8' x — x 1/8' 

Gear Ratio Bing Gear 40 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Brakes Front * Clearance .015' 

Midland 

Mechanical Rear 

Hand All 4 Wheris 
limng — Moulded 
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OLBSMOBILE wiring BIAGRAM, 1937, 6-C'XLINDBR 

Courtesy of Olds Motor Works 
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Oldsmobile 


Model 6-Cylmder 


Year 1037 


Battery Delco-Remy Tyi>e Volts 0^ Amps. 94 

Frame Connection N^ative 

Lighting T-2320 Head Lights 6~8, 21-32 C.P. 

T-1154 Stop Light 6-8, 21 C.P. Tail 6-8, 3 C.P. 

T-55 Parking Lights 6-8, C.P. 

Starter and Generator Delco-Remy 

Max. Chg. Rate 18 Amps. Hot Speed 3500 R.P.M., Arm. 
Regnlation Voltage Cut-in 6.5 Volts, 838 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .018^ 

Spark Plug — Size 14 M.M. Gap .030“' 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

Engine Bore 3%^" Stroke 43^' Taxable H.P. 28.40 

Piston Ring — Width Oil 2 — Comp. 2 — 

Diam. Gap Oil .007 ' Comp. .007 ^ 

Oiling — Type Gear Pump Capadty 6 Qts. Pressure 27 Lbs. Max. 

Valves Intake Timing — Open 5® B.T.C. Close 45® A.B.C. 

Intake Clearance Hot .008 Operating, .008 " Timing 
Exhaust Timing — Open 45° B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot .011' Operating, .011' Timing 

Carburetor Carter 351 S 

Steering Caster 34° Camber J|° Toe-in 34 

CooUng System Centrifugal Type Pump, Belt Capacity 16 Qts. 

Clutch Boig & Beck Fadngs Woven 5J4*^ x 934*" x 34*^ 2 Required 
Gear Ratio Ring Gear 35 Pinion 8 Spiral Gears 
Axle Own Semi-Floatir^ 

Brakes Front 21%' x 1?4' x %' Clearance .010' 

Bendix 

Hydraulic Rear 21%' x 1?4^ ^ %^ Clearance .010' 

Hand Rear Service 

lining Moulded and Woven I>iagram 37-27 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 
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OLDSMOBILE WIRUTG DIAGIULM, 1937, 8-CYLINDER 

CovTtesy of Olds Motor Works 
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Oldsmobile 


Model 8-Cylinder 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Am^ 110 

Frame €oimectio]i Native 

lighting T-2320 Head Ughts 6-8, 21-32 G.P. 

T-1154 Stoplight 6-8,2iaR Taa6^,3aP. 
T-55 Parkmg lights 6-8, C.P. 

Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 18 Amps. Hot Speed 3500 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 800 R.P.M. 

Relay Air Gi^ Contact Gi^ 


Ignition 

Delco-Remy 


Contact Breaker Gap .013' 
Spark Ping — ^ze 14 M.M. 
Firing Order 1-6-2-5-8-3-7-4 
Timing 2* B.T.C. 


Gjm?.040' 


Engine Bore 334'" Stroke 3J^' TaxaMe HJP. 33.80 

Piston Ring— Width Oil 2— JiJ' Comp. 2— 34^ 

Diam. 3Ji Oap Oil .007' Comp. .009' 

Oiling — Type Gear Pump Capacity 7 Qts. Pressnre 27 Lbs. Max. 

Valves Intake liming — Op^ T.D.C. dose 35® A.B.C. 

Intake Qearance Hot .008' Operating, -0(B' Timing 
Exhaust Timing— Open 45° B.B.C. dose 10° A.T.C- 
Exhaust dearance Hot .011' Operating, .011' Timing 


Carburetor Carter 345S 


Steering Caster Camber Toe-in H ' 

CooHng System Centrifugal Type Pump, Belt Capadty 20 Qts. 

Clutdi Borg & Beck Facings Woven 6' x 10' x 34' 2 Required 
Gear Ra^o Ring Gear 35 Pinion 8 Sinr^ Gears 
Axle Own Semi-Floating 

Fnmt 23' x IM' x 3^' Clearance .010' 

Rear ^'xlM'xf^' Clearance .010' 

Ehmd RearSmrice 

Tiniti.g- Moulded and Wovmi Diagram 37-28 


Brakes 

Bendix 

Hydraulic 
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OLDSMOBILE WIRING DIAGRAM, 1936, MODEL F.36 

Courtesy of Olds Motor Works 




Oldsmobile 


Model F-36 


Year 1936 


Battery Delco Type 15-T Volts 6-8 Amps. 94 

Frame Connection Negative 


Lighting Mazda T-2320 L Head Lights 6-8, 32-21 C.P. 

Stop Light 6-8, 15 C.P. Tail 6-8, 3 C.P, 
Parking Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 21 Amps. Hot 

Regulation 3rd Brush Non- Adjust. 

with Voltage Control 


Speed 36 M.P.H. 
Cut-in 6 Volts 
Contact Gap .015 ^-.025*' 


Ignition 

Delco-Remy 


Contact Breaker Gap .020 
Spark Plug — Size 18 M.M. 
Firing Order 1-5-3-6-2-4 
Timing T.D.C. 


Gap .030 *^-.033’" 


Engine Bore 3§^6^ Stroke 43^*" Taxable H.P. 26.3 

Piston Ring — Width Oil 2 — .MS' Comp. 2 — .148*" 

Diam-3^*^ Gap Oil .007 ^-.015 Comp. .007 *^-.012*^ 

Oiling — Type Pump Opacity 6 Qts. 

Valves Intake Timing — Open 5° B.T.C. Clo^ 225® A.T.C. 

Intake Clearance .008 Warm 

Exhaust Timing — Open 135® A.T.C. Close 5® A.T.C. 

Exhaust Clearance .010*^ Warm 


Carburetor Carter W1 

Steering Caster 1M° Camber Toe-in 

Cooling System Centrifugal Type Pump Capacity 12.5 Qts. 

Clutch Borg & Beck Fadngs Woven 5^' x 9' x .133 2 Required 
Gear Ratio 4.55 to 1 Spiral Gears 

Axle Semi-Floating 

Brakes Front 23?^*' x 2*^ x Clearance .010' 

Bendix 

Hydraulic Rear 23?i ' x 2' x §4*" Clearance .010 

Hand Rear Service 

f ining Moulded and Woven Diagpram 36-24 
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OLDSMOBILE WIRING DIAGRAM, 1936, MODEL L.36 

Courtesy of Olds Motor Works 




Oldsmobile 


Model L-36 


Tear 1936 


Battery Delco Type 17-K Volts 6-S Amps. 110 

Frame Connection N^ative 


Lightkig Mazda T-2320-L Head lights 6-8, 32-31 C.P. 

Stop Ught 6-8, IS C.P. Tail 6-8, 3 C.P. 
Parking Lights 6-8, 3 C.P. 


Starter and Generator Delco-Remy 

Generator Max. Chg. Rate 21 Amps. Hot 

Delco-Eemy 

Regulation 3rd Brush Non-Adjust, 
with Voltage Control 


Speed 38 M.P.H. 
Cut-in 6 Volts 
Contact Gap .015 '-.025*' 


Ignition 

Delco-Remy 


Contact Breaker Gap .015' 

Spark Plug— Size 18 M.M. Gap .(m'-.033' 

Firing Order 1-6-2-5-S-3-7-4 

Tuning .002' B.T.C. Piston Movement 


Engine Bore 3' Stroke 4 Tax^le HJP. 28.8 

Piston mng— Width Oil 2— .125 ' Comp. 2— .138 ' 

Diam. 3' Gap Oil .007'-.015' Comp. .007'-.012' 

Qiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open T.D.C. Close 222® A.T.C. 

Intake Clearance .008' Warm 

Exhaust Timing — Open 140° A.T.C. Close 10° A.T.C. 

Exhaust Clearance .010' Warm 

Carburetor Carter WD-0 

Steering Caster IJ^® Camber Toe-in 3^' 


Cooling System Centrifugal Type Pump Capacity 16 Qte. 

Clutch Borg & Beck Facings Woven 6^' x 9%' x ,125' 2 Required 
Gear Ratio 4.55 to 1 Spiral Gears 
Axle Semi-Floating 

Brakes fFront 26'x2'x^' Oearance .010 ' 

Bendix 

Hydraulic Rear 26'x2'x^' Qearance .010' 

Hand Rear S^wice 

lining Moulded and Woven Diagram 36-25 
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iNST UI6HT SWITCH---^ CENTER CONTROL PANEL LIGHT. 
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Courtesy of Olds Motor Works 



Oldsmobile 


Model F35, 6-Cylmder Year 1935 


Battery 

Delco-Remy Type 15T 

Volts 6 Amps. 100 


Frame Connection Negative 

Lighting 

Mazda 2320 Head lights 

6-8, 32-21 C.P. 


Mazda 51, 63, 87 Dash, Tail and Stop 

6-8, 1-3-15 G.P. 


Mazda 55 Side Lights 

6-8, m C.P. 

Starter and 

Generator Delco-Remy 


Generator 

Cold Max. Chg. Rate 22 Amps. 

Speed 


Regulation 3rd Brush 

Cut-in 6.7-7.5 Volts 


Relay Air Gap 

Contact Gap .015 *^-.025^ 

Ignition 

Contact Breaker Gap .022 



Spark Plug — Size 18 M.M. 

Firing Order 1-5-3-6-2-4 
Timing 2® B.T.C. Retard 

Gap .025 


Engine Bore 3%' Stroke 4^4*' Taxable HJP. 26.3 

Piston Ring — Width Oil 1 — Comp. 2 — 

Diam. 35^ Gap .007 on AU 

Oiling — Type Pump Capacity 6 Qts. 

Valves Intake Timing — Open 5® B.T.C. Close 225® A.T.C. 

Intake Clearance .OOS Hot 

Exhaust Timing — Open .135® A.T.C. Close 5® A.T.C. 
Exhaust Clearance .010*" Hot 


Carburetor Stromberg EX22 

Steering Caster 1 Caster Toe-in K 

Cooling System Centrifugal Type Pump Capacity 13 Qts. 

Clutch Borg & Beck Facings Woven 5J^*' x 9^ x .133^ 2 Required 

Gear Ratio Ring Gear 40 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Front 23^*" X 2" x Ke*" Clearance Anchor .0(^^ Screw .OlO*" 
Rear 23^ x 2 x Qearance Anchor .QOS'" Screw .010 

Hand Reax Service 
lining Moulded and Woven 


Brakes 
Hydraulic 
Bendix 


Diagram 113 
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Oldsmobile 


Model L35, S-Cylinder Year 1935 


Battery Delco-Remy Type 17K Valts 6 

Frame Connection Negative 


Amps. 114 


Lighting Mazda 2320-C Head Lights 

Mazda 51, 63, 87 Bash, & Stop 
Mazda 55 Side Lights 

Starter and Generator Delco-Remy 

Generator Cold Max. Chg. Rate 22 Amps. 

Regulation 3rd Brush 
Relay Air Gap 


6-8, 32-21 C.P. 

6-8, 1-3-15 C.P. 

6-8, IJ^ C.P. 

Speed 

Cut-in 6.7-7.5 Volts 
Contact Gap .015 ^-.025 


Ignition 


Engine Bore 3*' 


Contact Breaker Gap .022 ^ 

Spark Plug — Size 18 M.M. 

Firing Order 1-6-2-5-8-3-7-4 
Tuning 3° B.T.C. Retard 

Stroke 4}^ Taxable HJP. 28.8 


Gap .025" 


Piston Ring— Width Oa 1—J^", l-4ii" Comp. 2-.^^ 

Diam. 3" Gap .007" on All 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — ^Open T.D.C. Close 222® A.T.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 14(y’ A.T.C. Close 10® A.T.C. 

Exhaust Clearance .0(^" Hot 
Carburetor Stromberg EEl 

Steering Caster Ij^® Camber K® Toe-in 

Cooling System Centrifugal Type Pump C^aoty 16 Qts. 

Clutch Borg & Beck Facings Woven 6H ^ x 9 K " x .133 " 

Gear Ratio Ring G^ir 40 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Front 251^^" X 2" x^' Clearance Anchor .008" Screw .010" 
■ Rear 25^^" x 2 " x Clearance AnciMur .008" Screw .010" 

Hand R^r Smrice 
Tin tug Moulded and Woven 


Brakes* 

Hydraulic 

B^idix 


Diagram 114 
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OldsmobUe Model F-34, 6-Cylmder 

Battery Delco Type 15-E,W 

Frame Connection 

lighting Mazda 2320-C Head Lights 

Mazda 63 Dash and Tail 

Mazda 63 Side Lights 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 13-15 Amps. 

Regulation 3rd Brush 
Relay Air Gap .012V017^' 

Contact Breaker Gap .022" 

Spark Plug — Size 18 MM. 

Firing Order 1-5-3-6-2-4 
Timing T.D.C., 

Bore 3^6 " Stroke 4 " Taxable H.P. 26.3 

Piston Ring-Width Oil 1— J865" Comp. 2— .124" 
Diam. Gap .009" on AU 

Oiling — Type Capacity 

Intake Timing — Open T.D.C. Close 50° A.B.C. 

Intake Clearance .007" Hot 

Exhaust Timing — Open 40° B.B.C. Close 10° A.T.C. 

Exhaust Clearance .009 " Hot 
Carburetor Stromberg EX23 

Steering Caster 3° Camber 1° Toe-in 


Ignition 


Engine 


Valves 


Year 1934 

Volts 6 Amps. 94 

Negative 

6-8, 32-21 C.P. 

6-8, 3 C.P. 

6-8, 3 C.P. 

Speed 3000 R.P.M. 
Cut-in 6.75-7.5 Volts 
Contact Gap .015 "-.025" 

Gap .025" 


Cooling System Centrifugal Type Pump Capacity 3J^ Gals. 

Clutch Borg & Beck Facings Moulded 5; x 9" x 2 Required 
Gear Ratio Ring Gear 41 Pinion 9 
Axle Own Semi-Floating 

Front 23M"xl%"x5^" 

Rear 23^" x IM*' x 
Hand Rear Service 


Brakes 

Bendix 

Hydraulic 


Spiral Gears 

Clearance Heel .010" Toe .008" 
Clearance Heel .010" Toe .008" 


Lining Moulded 
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Oldsmobile Model L-34, S-Cylinder 


Year 1934 


Battery Deico 


Type 17-GW Volts 6 Amps. 107 

Frame Connection Negative 


Lighting Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63 Dash and Tail 6-8, 3 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 


Starter and Generator Delco-Remy 
Generator Hot Max. Chg. Rate 13-15 Amps. 

Regulation 3rd Brush 
Relay Air Gap .012 '-.017'' 


Speed 3000 R.P.M. 
Cut-in 6.75-7.5 Volts 
Contact Gap .015 '-.025' 


Ignition Contact Breaker Gap .022' 

Spark Plug — Size 18 MM. Gap .025' 

Firing Order 1-6-2-5-S-3-7-4 

Timing “IGN” on Vibration Damper to Pointer on Case 


Engine Bore 3' Stroke 4^ ' Taxable H.P. 28.8 

Piston Ring— Width Oil 1—}^', Comp. 2— 

Diam. 3' Gap .007' 

Oiling — Type Pump Capacity 7 Qts. 


Valves Intake Timing — Open T.D.C. Close 42® A.B.C. 

Intake Clearance .007' Hot 

Exhaust Timing — Open 40° B.B.C. Close 10° A.T.C. 

Exhaust Clearance .009 ' Hot 


Carburetor Stromberg EEl 

Steering Caster 2° Camber 1° Toe-in 

Cooling System Centrifugal Type Pump Capacity 4 % Gals. 

Clutch Borg & Beck Facings Moulded 6^*" x9J^'x34' 2 Required 
Gear Ratio Ring Gear 43 Pinion 9 Spiral G^rs 
Axle Own Semi-Floating 

Brakes Front 25 x IM*" x Clearance Heel .010' Toe .0<B' 

Bendix 

Hydraulic Rear 25 2%' x IM' x §4' Clearance Heel .010' Toe .OCB' 

Hand Rear Service 
lining Moulded 



Oldsmobile Model F-33 


Year 1933 


Battery 

Ddoo Type 13-L-CU 

Frame Connection 

Volts 6 

Negative 

Amps. 86 

lighting 

Double Contact 

Head lights 

6-8, 32-21 C.P. 



Single Contact 
Single Contact 

Dash & Tail 

Side Lights 

6-8, 3-lS C.P. 
6-8, 3 C.P. 

Stop IS C.P. 


starter and Generator Delco-Remy 


Generator Hot Max. Chg. Rate 9-12 Amps. Speed 1800-2000 R.P.M. 

Regulation 3rd Brush, Thermo. Cut-in 6.75-7.5 Volts 
Relay Air Gap .012'^-.017^ Contact Gap .015"-.025" 

Contact Breaker Gap .018''-.024*' 

Spark Plug — Size — 18 M.M. Gap .025*" 

Firing Order — 1-5-3-6-2-4 
Timing 3-1/2° B.T.D.C. 

Bore 3-3/8' Stroke 4-1/8' Taxable H.P. 27.34 
Piston Ring— -Width 1-3/16', 2-1/8' Diam. 3-3/8' Gap AH Rings .007' 
Oiling — Type Pump Capacity 6 Qts. 

Intake Timing — Open At T.D.C. Close 50° A.B.C 

Intake Clearance .007' Hot 

Exhaust Timing — Open 40° B.B.C. Close 10 A.T.C. 

Exhaust Clearance .009' Hot 

Carburetor Stromberg EC22 

Cooling System Centrifugal Type Pump Capacity 4-1 /4 Gals. 

Clutch Borg & Beck Facing — Moulded 9-7/8' x 6-1/8' x 1/8' 

Gear Ratio Ring Gear 41 Pinion 9 Spiral Gears 
Axle , Own Semi-Floating 

Brakes f Front 25-29/32' x 1-3/4' x 3/16' Clearance .010' 

Bendix 

Mechanical Rear 25-29/32' x 1-3/4' x 3/16' Clearance .010' 

Hand All 4 Wheels 


Ignition 


Engine 


Valves 


lining — Moulded 



Oldsmobile Model 8 Cylinda* L-33 


Year 1933 


Battery Delco Type 13J-CU Vdts 6 

Frame Conneetioii Negative 


Amps. 98 


lighting Double Contact 
Single Contact 
Single Contact 


Head lights 6-8, 32-21 C.P. 

Dash & Tafl 6^8, 3-15 C.R Step 15 C.R 
Side lights 6-8, 3 C.P. 


Starter and Generator Delco-Remy 


Generator Hot Max. Chg. Rate 9-12 Speed 1800-2000 R.P.M. 

Regulation 3rd Brush, Tharmo. Cut-in 6.75-7.5 Yolts 
Relay Air Gap .012'-.017' Contact Gap .015'-.025^ 


Ignition Contact Breaker Gap .018'-.024^ 

Spark Plug — Size 18 M.M. Gap .025' 

Firing Order— 1-6-2-5-83-7-4 
Timing 3-1/2° B.T.D.C. 

Engine Bore 3-1/4' Stroke 4-1/4' Taxable BL P- 28.8 

Piston Ring— Width 1-1/8', 13/16', 2-1/8' Diam. 3-1/4' 

Gap All Rings .007' 

Oiling — ^Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open At T.D.C. Close 42° A.B.C. 

Intake Clearance .007' Hot 

Exhaust Timing — Open 40° B.B.C. 10° A.T.C. 

Exhaust Clearance .009' Hot 


Carburetor Strombei^ EE22 

Cooling System Centrifugal Type Pump C^^adty 4-1/ 4 Gals. 

Clutch Borg & Beck Facing — Moulded 9-7/8' x 6-1/8' x 1/8' 

Gear Ratio Ring Gear 41 Pinion 9 Spiral Gears 
Axle Own Smii-Floating 

Front 25-^/32' x 1 /3-4' x 3/16' Clearance 010' 

-j Rear 26-29/32' x 1-3/4' x 3/16' Caearance .010' 

Hand A1 4 WheA 
lining — Moulded 



d\*l6\ Bt^CK /7-c k/6 BLACK WITH R^O TRACER 



PACKARD WIRING DIAGRAM, 1937, e-CYLINDER 

Courtesy of Pochard Motor Car Company 
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j.£Fr LIGHT ran phssino 



Packard Model 6-CyImder Year 1937 


Battery Willard Type Volts 6-8 Amps. 94 

Frame Cotmection Positive 

Lighting Head lights 6-8 Volts 

Stop light 6-8 Volts TaD 6-8 VoPa 
Parking lights 6-8 Volts 
Starter and Generator Deleo-Remy 

Generator Max. Chg. Rate 18 Amps. Hot Speed 3500 R.P.M., Arm. 

Delco-E.emy 

Regulation Voltage Cut-in 6.5 Volts, 710 R.P.M. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018^ 

Delco-Remy 

Spark Plug — Size 10 M.M. Gap .028^ 

firing Order 1-5-3-6-2-4 
Timing 4° B.T.C. 

llingine Bore 3^6*" Stroke 4J^ ' Taxable HJ>. ^.36 

Piston Ring — ^Width Oil 1 — Comp. 2 — 3^^ 

IHam. Gap Oil .007 Comp. .007'^ 

Oping — ^Type Gear Pump C^padty 7 Qts* PregBsnre 35 Lbs. 

Valves Intake Timing — Open 5® B.T.C. Close 39® A.B.C. 

Intake Clearance Hot .007*" 

Exhaust Timing — Open 45® B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot .010 ' 


Carburetor Chandler-Groves AOC2 

Steering Caster 2® Camber 1° Toe-in 

Cooling System Centrifugal Type Pump, Belt Capacity 17 Qts. 

Clutch Long Fadngs Woven 2 Required 

Gear Ratio Ring Gear 48 Pinion 11 H 3 qK>id Gears 
Axle Own Semi-floating 

Front 26*'xl?4''x^*' Qearanee .010'' 

Rear 26^ x x Qearanoe .010" 

Hand Rear Service 

Diagram 37-29 


Brakes 

Bendix 

Hydraulic 
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PACKAltB WIRING DIAGRAM, 1937, MODEL SUPER 8 

Cowrtesy of Packard Motor Car Company 
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Packard 


Model Sup^ 8 


Year 1937 


Battery Various Makes Type Volts 6^ Amps. 150 

Frame Coonection Positive 
Lighting Head Lights 6-8 Volts 

St<^ light 6-8 Volts Tafl 6-8 Volts 
Parkiiig li^ts 6-8 Volts 
Starter and Generator Delco-Remy 

Max. Chg. Rate 25 Amps. Hot Speed 1650 R.P.M,, Arm. 

Regulation Volt. & Current Cut-in 6.5 Volts, 800 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .013' 

^park Plug — Size 10 M.M. Gap .028' 

firing Od^ 1-6-2-5-8-3-7-4 

Timing 6° B.T.C. 

Engine BoreSJii' Stroke 5' Taxabte BLP. 32.50 

Piston Ring— Width Oil 2—%' Comp. 

Diam-3^' GapOil.OOT' Comp. .007' 

Oiling — ^Type Gear Pump Capacity 8 Qts. Pressure 35 Hbe. 

Valves Intake Timing — Opmi 30® B.T.C. Close 65® A.B.C. 

Intake Clearance Hot .004' 

Exhaust Timing — Op^ 65® B.B.C. Ck>se 30^ A.T.C. 

Exhaust Clearance Hot .006' 

Carburetor Stromberg EE23 

Steering Caster 2® Camber 1® Toe-in 

Cooling System Centrifugal Type Pump, Bdt Ci^icity 24 Qts. 

Clutch Long Facings Moulded 7' x 12' x .137' 2 Required 

Gear Ratio Ring Gear 61 Pinion 14 Hypcnd G^us 
Axle Own S^ni-floating 


Brakes { 

Bendix 

[Pront 


Clearance .010' 

Hydraulic 

[Rear 

1 


Cfearance .010 ' 


[Hand 

Bear Sa'nce 



limng 


Diagram 37-30 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


229 



Am£TEft 





PACKARD WIRING DIAGRAM, 1937, MODEL 120 

Courtesy of Packard Motor Car Comyany 
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Packard 


Model 1:^ 


Year 1937 


Battery Various Makes Type Volts 6-8 Amps. 114 

Frame Connection Positive 

Lighting Head Lights 6-8 Volts 

Stop light 6-8 Volts Tail 6-8 Volts 
Parking lights 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Max. Chg, Rate 22 Amps. Hot Speed 2500 R.P.M., Arm. 

Auto-Lite _ 

Regulation V oltage and Current Cut-in 7 V olts, 760 R. P. M. 
Relay Air Gap Contact Gap 

Ignition Auto-Lite Contact Breaker Gap .013' 

Spark Plug— Size 10 M.M. Gap .028"" 

Firing Order 1-6-2-5-8-3-7-4 
Timing 7° B.T.C. 

Engine Bore 334' Stroke 4 Taxable H.P. 33.80 

Piston Ring — Width Oil 1 — fKg' Comp. 2 — 34*^ 

Diam. 3M ' Gap Oil .007 ' Comp. .007 ' 

Oiling— Type Gear Pump C^iacity 7 Qts. Pressure 35 Ll^. 

Valves Intake Timing — Open 5® B.T.C. Oose 39° A.B.C 

Intake Clearance Hot .007' 

Exhaust Timing — Open 45° B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot .010' 

Carburetor Stromberg EE 14 

Steering Caster 2° Camber 1° Toe-in Jjg' 

Cooling System Centrifugal Type Pump, Belt Capad^ 20 Qts. 

Clutch Long Fadngs Woven 6' x 10' x .137'. 2 Required 
Gear Ratio Ring Gear 45 Pinion 11 Hypoid G^rs 
Axle Own Semi-Floating 

Brakes [Front 26'xl?i'x?4*' dearancse .010 ' 

Bendix 

Hydraulic Rear 26'xl5^'xl4' Clearance .010' 

Hand Rear Service 

Lining Kagrmn 37-31 

231 



oppEmmPP 

Q 2 « oofloljefc 


h- 

i 6 

-> h g 
0^2 

Q O £!= 


556 <5 


12 I 

ft: q: S-j 




r-tn j 




A 



1 

I iij 

($>. i 


mi' 


O v> K q; 

< n iiJ n 

a: y o ? 

i-3<^ 

itooP 

^ o S 

CD uj q; 
l“l 
tpE 

.Z>5£ 




g Istiis 

aSdSig^S 

aio:>.e)> m 
(D o: >• o ^ o H ffl 



:ard wiring diagram, m6, model 120 

Courtesy of Packard Motor Car Company 



Packard 


Model 120 


Year 1936 


Battery DelcoRemy 


Type Volts 6 

Frame Connectioii Festive 


Axi^ 110 


Lighting Head lights 6-8, 82-32 C.P. 

Stop light 6-8, 15 C.P. Tail 6^, 3 C.P. 
Parking lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Ignition 


Max. Chg. Rate 20 Amps. Hot 

Regulation 3rd Brush and 
Voltage Control 


Cut-in 7-7M Volts 
Contact Gap 


Contact Breaker Gap .018 *"-.022 ' 

Spark Plug— Size 14 M.M. Gap .028*^ 

Firing Order 1-6-2-5-8-3-7-4 
Timing T B.T.C. 


Engine Bore 334*" Stroke 434'" Taxable H.P. 33.8 

Piston Ring— Width Oil Comp. W 

Diam. 334' Gap Oil .007 -^-.015^ Comp. .007 '-.012* 

Oiling — Type Pump Capadty 7 Qts. 

Valves Intake Timing — Open 5® B.T.C. Ch)se 39® A.B.C. 

Intake Clearance .007*" Hot 

Exhaust Timing — Opm 45® B.B.G. Cl<^ 10® A.T.C. 

Exhaust Clearance .010 ' Hot 


Carburetor Stromberg EE14 

Steering Caster 2® Camber 1® Toe4n Jl'' 

Cooling System Pump Type Centrifugal Capacity 18 Qts. 

Clutch Long Facings Woven 6' x 10' x .137' 2 Require 
Gear Ratio 4.09 to 1 Hypoid Gears 
Axle Own Semi-Floating 

Brakes fFrmit 13' x 1% ' x 16' Clearance .010' 

Hydraulic 

Servo -{Rear IS'xlJi'xli' Clearance .010' 

Handl RearWheds 

Lhmg H. S. Asbestos Primary No. 714, 

Secondary No. 5^ 


2 ^ 




PACKARD WIRING DIAGRAM, 1935, MODEL 120, 8-CYLINDER 

Courtesy of Packard Motor Car Company 





Packard 


Model 120, S-Cylinder 


Year 1935 


Battery Prest-O-Lite Type Volts 6 Amps. 114 

Frame Connection Positive 

Lighting Mazda 2330 Head lights 6^, 32-32 C.P. 

Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Side lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 

Generator Cold Max. Chg. Rate 23 Amps. Speed 

Regulation 3rd Brush Cut-in 7-7.4 Volte 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018 *'-.022*' 

Spark Plug-Size 14 M.M. ' Gap .025 *'-.027*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing 5° B.T.C. Full Advance 

Engine Bore 334*" Stroke 3 Taxable H.P. 33.80 

Piston Ring— Width Oil " Comp. H *' 

Diam. 3M Gap .007 **-.012 ** on AU 

Oiling^ — Type Pump Capadty 7 Qte. 

Valves Intake Timing — Open 5® B.T.C. Close 39® A.B.C. 

Intake Clearance .007** Warm 

Exhaust Timing — Open 45® B.B.C. Close 5° A.T.C. 

Exhaust Clearance .009 ** Warm 
Carburetor Stromberg EE 14 

Steering Caster 2° Camber 1® Toe-in H** 

Cooling System Centrifugal Type Pump Capadty 16}^ Qts. 

Clutch Long Facings Woven 6*' x 10** x .137*' 2 Required 

Gear Ratio Gears Hypoid 

Axle Own Semi-Floating 

Brakes fFront 26*'xlJi*'x%*' Clearance .010 ** 

Bendix 

Hydraulic ^ Rear 26 " x IJ^** x Clearance .010 

Hand Rear Service 
Lining Moulded 

Diagram 115 





Packard Models 1100, 1101 and 1102, 8-Cylinder Year 1934 

Battery Prest-O-Lite Type 619-ST Volts 6 Amps. 144 

Frame Connection . Positive 

lighting Mazda 3003 Head Lights 6-8, 32-32-32 C.P. 

Mazda 63, 87 Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Owen-Dyneto 

Generator Max. Chg. Rate 24 Amps. Speed 1400 R.P.M. 

Regulation 3rd Brush Cut-in 6.5 Volts 

Relay Air Gap .010" Contact Gap .015" 

Ignition Delco-Remy Contact Breaker Gap .020" 

Spark Plug — Size 14 MM. Gap .025 " 

Firing Order 1-6-2-5-8-3-7-4 

Timing Standard Head 6° B.T.C. High Comp. 8° B.T.C. 

Engine Bore 35^6 '' Stroke 5" Taxable H.P. 32.5 

Piston Ring— Width Oil 1— Comp. 3—H 
Diam. 3W Gap .007" on All 

Oiling — Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 30° B.T.C. Close 65° A.B.C. 

Intake Clearance .004" Hot 

Exhaust Timing — Open 65° B.B.C. Close 30° A.T.C. 

Exhaust Clearance .006 " Hot 

Carburetor Stromberg EE22 

Steering Caster 1J4° Camber 1}4° Toe-in He" 

Cooling System Centrifugal Type Pump Capacity 5 Gals. 

Clutch Long Facings Moulded 7" x 12" x .137" 2 Required 

Gear Ratio Hypoid Gears 

Axle Own Semi-Floating 

Brakes Front 3034" x Heft 1 Right 234" x 34" Clearance .010" 
Bendix 

Mechanical Rear 3034"x2J4"x34" Clearance .010 " 

Hand 4 Wheels 

Lining Moulded and Semi-Moulded 
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Packard 


Models 1001 and 1002, S-Cylinder Year 1033 


Battoy Prest-O-Iite Type A~619-ST 

Frame Conneetion 


Volts 6 144 

Pc^itive 


lighting 


Triple Contact 
Single Contact 
Single Contact 


Head lights 6^, 32-32-32 C.P. 

Dash, TaO and Stop 6-8, 3-3-15 C.P. 
Side lights 6-8, 3 C.P. 


Starter and Generator Owen-Dyneto 

Generator Hot Max, Chg. Rate 18 Ami^. 

Reguladon 3rd Brush 
Relay Air Gap .010*" 


Speed 1300 R.P.M. 
Cnt-in 6,2 Volts 
Contact G^ .015^ 


Ignition North E^t Contact Breaker Gap .020®^ 

Spark Plug — Size 14 MM. Gap .025 

Firing 0rder 1-6-2-5-8-3-7-4 

Timing Standard Compression 9® Flyiv'heel B.T.C. 

En^ne Bore Stroke 5' Taxable H.P. 32.50 

Pi^n Ring — Width Oil 1 — Comp. 3 — 34*" 

Diam.3?4' Gap .007' on AH 

Oiling — ^Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 30® B.T.C. Ck^ 65® A.B.C. 

Intake Clearance .004' Hot 

Exhaust Uming — Open 65® B.B.C. Close 30® A.T.C. 

Exhaust Clearance .004' Hot 


Carburetor Stromberg EE22 

Steering Caster 3Ji^ Camber IJ^ Toe-in 

Cooing System Centrifugal Type Pump C^mcity 5 Gals. 

Ontch Long Facmgs Moulded 6' x 11' x .137' 2 Required 

Gear Ratio Hypoid Gears 

Axle Own Semi-Floating 

Brakes fFront 43^*" x 1^*" x M ' Clearan<^ .010' 

Bjeai 43M'"xlM'x Clearanoe .010' 

Mechanical 

Hand 4 Wheds 

Tiwlug Moulded and Semi-Moulded 



Pierce Arrow Model 8-36A 


Year 1934 


Battery Willard Type WH-4-17 Volts 6 Amps. 136 

Frame Connection Positive 

Lighting Mazda 1000 Head Lights 6-8, 32-32 C.P. 

Mazda 63, 1129 Dash, Tail and Stop 6-8, 3-6-21 C.P. 

Mazda 81 Side Lights 6-8, 6 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 12-14 Amps. Speed 1800 R.P.M 

Regulation 3rd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .012 "-.017" Contact Gap .015 "-.025" 

Ignition Contact Breaker Gap .018 "-.024" 

Spark Plug — Size 14 MM. Gap .025 " 

Firing Order 1-6-2-5-8-3-7-4 
Timing 5" B.T.C. 

Engine Bore 334" Stroke 434" Taxable H.P. 39.2 

Piston Ring— Width Oil 2—34 " Comp. 2—34 " 

Diam. 334" Gap Oil .015 "-.028" Comp. .015" 

OUing — Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open 5® A.T.C. Close 45® A.B.C. 

Intake Clearance .000" 

Exhaust Timing — Open 40® B.B.C. Close 12° A.T.C. 

Exhaust Clearance .000 " 

Carburetor Stromberg EE3 

Steering Caster Camber 1° Toe-in 34" 

Cooling System Centrifugal Type Pump Capacity 634 Gals. 

Clutch Long Facings Moulded 634" X 934" X .130" 4 Required 

Gear Ratio Ring Gear 55 Pinion 13 Hypoid 

Axle Own Semi-Floating 

Brakes [Front 38" x 234" x .270" 

Stewart 

Mechanical - Bear 38 " x 234 " x .270" 

Hand 4 Wheels 
Lining Moulded 
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Pierce Arrow Model 836 


Year 1933 


Battery Willard Type WH-4-17 

Frame ConnectioH 


Volts 6 Amps* 136 

Positive 


Ti ghfing 


Double Contact 
Sin^e Contact 
Single Contact 


Head Lights 
Dash, Tail and Stop 
^de Lights 


6-8, 32-32 C.P. 
6-8, 3-6-21 C.P* 
6-8, 6 C.R 


barter and Generator Delco-Remy 


Generator Hot Max- Chg. Rate 12-14 Amps. Speed 1800 R.P.M. 

Regnlation 3rd Brush Cut-in 6-75-7.5 Volts 

Relay Air Gap .012 *'-.017 *' Contact Gap .015 ^-.025 

Ignition Contact Breaker Gap .018 ^-.024^ 

Spark Plug— Size 18 S.A.E. Gap .025 ^-.030 

Firing Order 1-.6-2-5-8-3-7-4 
Hiniing 5® B.T.C. Full Advance 


Engine Bore 3H*' Stroke 4^^*' Taxable BLP. 39.20 

Pi^n Ring — Width Oil 1 — Comp. 3 — 

Diam. 334*" Gap Oil .013*^ Comp. .015*^ 

CMlng — ^Type Pump Capacity 9 Qts. 


Valves Intake Timing — Open 5° A.T.C. Close 45° A.B.C. 

Intake Clearance .010*' for Timing, None in Service 
Exhaust Timing — Open 40° B.B.C. Close 12° A.T.C. 

Exhaust Clearance .010 for Timing, None in Service 

Carburetor Stromberg EE-3 

Coding System Centrifugal Type Pump Capadty 634 Gals. 

dutch Long Facings Moulded 634 ' x 9 x .130 ** 4 Required 

Gear Ratio Ring Gear 30 Worm 7 Worm Gears 

Axle Own Full-Floating 

Brakes Front 38*" x 234*" x .270*' 

Mechanical 

Rear x 234^^ x .270** 

Hand 4 Wheels 


lining Moulded 




FLYMOtrXH WIRING DIAGRAM, 1937, 6-CYlIltD£R: 

Cowrte&y oj Chrysler Corporation 


340 


sixot 






Plymouth Model C-CylindCT Year 1937 


Battery Willard 


Type Volts 6-8 Amj^ 90 

Frame Connection Festive 


Lighting Mazda 2331 Head Lights 6-8, 32-32 C.P. 

]VIazdall58 Stop Ught 6-8, 21 C.P. Ta0 6^,3C.P. 

Mazda 55 Parking Lights 6-8, 1 C.P. 


Starter and Generator Auto-Lite 


Generator 

Auto-Iite 


Ignition 

Auto-Lite 


Max. Chg. Rate 12.5 Amps. Hot l^[)eed 2400 R.P.M., Arm. 
Regulation Voltage Cut-in 7 Volts, 820 R. P. M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .020 

Spark Plug-Size 14 M.M. Gap .025 ^ 

Firing Oder 1-5-3-6-2-4 
Uming 4“ A.T.C. 


Engine Bwe3J^* 


Stroke 4J^' 


Piston Ring — Width Oil 2 — §6*" 
Diam. SJI*' 


TaxaJhM HJP. 23.44 

Comp. 2 — 3^*^ 

Gap Oil .007"^ Comp. .007' 


Valves 


Capadty 5 Qts. 

Oose 46^^ A.B.C. 


CHling — Type Gear Pump 

Intake Uniing — C^>en 6® A.T.C. 

Intake Clearance Hot .006' Curating, .011' Timing 
Exhaust Timing — Op^ 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance Hot. 008' Curating, .012' Timing 


Carburetor Carter BB 

Steering Caster 2® Camber Toe-in 

Cooling System Centrifu^I Type Pump, Belt Ci^padty IS Qts- 

Clutch Borg & Beck Fadngs Moulded and Woven 5J^' x x .133' 

2 Required 

Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Own J^-Floating 

j^rakes Fttmt x 2' x Qearan(^ .006' He^, .012' Toe 

XmiO'O 

Hydraulic Rear 17%' x 2' x %' Cl^rance .006' Hed, .012' Toe 

[Hand Transmission 6^ ' x 2' x 

I^inlitg Moulded Diagram 37 -33 


m 









Plymouth Model Master Year 1936 


Battery Willard Type Volts 6 Amps. I 

Frame Connection Positive 

Lighting Mazda 2331 Head lights 6-8, 32-32 C.P. 

Stop light 6^, 21 C.P. Tail 6-8, 3 C.P. 
Parking lights 6-8, 1 C.P. 

Starter and Generator Auto-Lite 


Generator 

Auto-Iite 


Ignition 

Auto-Lite 


Max. Chg. Rate 21 Amps, with 
Voltage Control 
Regulation 3rd Brush and 

Voltage Control 


Speed 26 M.P.H. 
Cut-in 6.5-7.3 Volts 
Contact Gap .015^025^ 


Contact Breaker Gap .020 ' 

Spark Plug — Size 14 M.M. Gap .025' 

Firing Order 1-5-3-6-2-4 
Umlng 4° A.T.C. 


Engine Bore 33^' Stroke 4?^' Taxable H.P. 23.44 

Piston Ring— Width GO 2— §6' Comp. 2—3^' 

Edam. 33^' Gap .007'-.015' 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 6° A.T.C. Close 46® A.B.C. 

Intake Clearance .006 ' Hot 

Exhaust Timing — Open 42° B.B.C. Close 8° A.T.C. 

Exhaust Clearance .008*' Hot 


Carburetor Ball & Ball 


Steering Caster 2° Camber Toe-in 0' to 3^' 

Cooling System Centrifugal Type Pump Capacity 15 Qts. 

Clutch Borg & Beck , Facings Moulded and Woven 5M' x x .133' 

2 Required 

Gear Ratio 4.125 to 1 Spiral G^rs 


Axle Semi-Floating 


Brakes 

Bendix 

Hydraulic 


Front 19i^'x2'xi%*^ Qearance Toe .012 ' Heel ,006' 

Rear I9i|4'x2'x%' Cl^rant^ Toe .012' Heel ,006' 

^Hand Tranmnission 18*16^ x 2' x Clearance 34' 
lining Moulded Diagram 36-27 
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Plymouth Models PF and PG Year 1934 

Battery Willard Type WS-1-13 Volts 6 Amps. 86 

Frame Connection Positive 

lighting Mazda 1110 Head Lights 6-8, 21-21 C.P. 

Mazda 63, 1158 Dash, TaU and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 10-13 Amps. Speed 2100 R.P.M. 

Regulation 3rd Brush Cut-in 6. 5-7.3 Volts 

Relay Air Gap .012 "-.017" Contact Gap .015 "-.025" 

Ignition Contact Breaker Gap .020" 

Spark Plug — Size 14 MM. Gap .025" 

Firing Order 1-5-3-6-2-4 

Timing Cast Iron Head 9° B.T.C. High Comp. Head 6® 

B.T.C. 

Engine BoreSK" Stroke^ Taxable H.P. 23.44 

Piston Ring— Width Oil 1—H", 1— Comp. 2— H" 

Diam.3H" Gap .007" on All 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 6® A.T.C. Close 46® A.B.C. 

Intake Clearance .005 " Hot 

Exhaust Timing — Open 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance .007" Hot 
Carburetor Ball & Ball 

Steering Caster l®-3° Camber Toe-in 

Cooling System Centrifugal Type Pump Capacity 3^ Gals. 

Clutch Borg & Beck Facings Moulded 5JC^^ x 9" x .133" 2 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes Front 15 x 1 x Clearance Heel .006" Toe .012" 

Hydraulic Rear 15 x lj^"x Clearance Heel .006 " Toe .012" 

[Hand Transmission 18^5^ " x 2 " x 5^ " Clearance He " 

Lining Moulded 
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Plymouth Model New Six PC Year 1933 

Battery Willard Type WS-1-13 Vdts 6 Amps, 86 

Frame Coimectloit Pceitive 

lighting Double Contact Head lights 6-8, 32-21 C.P. 

Double Contact Stop & TaU 6^, 21-2 C.P. 

Single Contact Side I^hts & Dash 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 13-15 Amps. Speed ^00-3000 R.P.M. 

Regulation 3rd Brush, Thermo. Cut-in 6.75-7.5 Volts 
Relay Air Gap .012''-.017*' Contact Gap .015^025^ 

Ignition • Contact Breaker Gap .018'-.024'^ 

Spark Plug — Size 14 M.M. Gap .025^ 

Firing Ord^ — 1-5-3-6-2-4 

Timing Silver Dome 622-H 10® B.T.D.C. 

Red Head 622-H 8® B.T.D.C. 

Silver Dome 644-H At T.D.C. 

Red H^ 644-10 At T.D.C. 

Engine Bore 3-1 /8*' Stroke 4-1/8'' Taxjdble HLP- 23.44 

Pi^on Ring—WMth 1-5/32", 3-1/8" Diam. 3-1/8" Gap All Rings .007" 
Oiling — ^Type Pump Capacity 5 Qts. 

Valves Intake Ttming — Open 6® A.T.C. Close 46® A.B.C. 

Intake Clearance .005" Hot 

Exhaust Timing — Open 42° B.B.C. Close 8® A.T.C. 

Exhaust Clearance .007" Hot 

Carburetor Ball dc Ball 

Cooling System Centrifugal Type Pump Capacity 3-1/4 Gals. 

Clutch Boig & Bede Facing — Moulded 9" x 5-3/4" x .133" 

Gear Ratio Ring Gteur 35 Pinion 8 Spiral Gears 
Axle Own Seim-FI<mting 


K^es 

Front 

18^/16' X 1-1/2' X 3/16' 

C&arance 

H^ 

.006" 

Toe 

.012" 

Lodeheed 

Hydraulic 

Rear 

18-5/16' X 1-1/2' X 3/16' 

Clearance 

.006" 

.012" 


MsstM Trans. 18-13/32" x 2" x 5/32" Ckarance 1/16" 
Tiwljtg — Mouldted 
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Pontiac 


Model 6-Cylinder 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 94 

3FVame Connection Negative 

lighting Head lights 6-S Voits 

Stop light 6^ Volts Tail 6-8 Volts 
Parking Lights 6~8 Volts 

Starter and Generator Delco-Remy 

Max. Chg. Rate 18 Amps. Hot Speed 3500 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 830 R.P.M. 

Relay Air Gap Contact Gap 

Contact Breaker Gap .01 S'" 

Spark Plug — Size 14 M.M. Gap .025*" 

Firing Oder 1-5-3-6-2-4 
Timing T B.T.C. 

Engine Bore Zl^'^ Sh'oke 4*" Taxable H.P. ^.30 

Piston Ring — Width Oil 1-^^*" Comp. 2— -H* 

Diam. Z’W Oap Oil .007*^ Comp. .007' 

Oilng — ^Type Gear Pump Capwaty 6 Qts. Pressure 35 Lbs. @40 M.P.H. 

Valves Intake Timing — Open 5° B.T.C. Close 39® A.B.C. 

Intake Clearance Hot .011' Operating, .015' Timing 
Exhaust Timing— Open 45° B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot .011' Operating, .015' Timing 

Carburetor Carter 352S 

Steering Caster 0° Camber 1° Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Capadty 16 Qts. 

Clutch Long Fadngs Wovm 6' x 10' x 2 Required 

Gear Ratio Ring Gear 35 Pinion 8 Spiral Gears 
Axle Own Semi-Floating 

(Frimt 2314*' x 1^' x 14** Clearance .010' 

Bendix 

Hydraulic Rear 23^' x 1%’' x f4' Clearance .010' 

Hand Rear Service 
lining Moulded 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


E%gram 37-34 







Pontiac 


Model S-Cylindar 


Year 1937 


Battery Delco-Remy Type Volts 6-8 Amps. 110 

Frame Connection N^ative 

Lighting Head Lights 6-8 Volts 

Stop light 6-8 Volts Tail 6-8 Volts 
Parking Lights 6-8 Volts 

Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 18 Amps. Hot Speed 3500 R.P.M., Arm. 
Regulation Voltage Cut-in 6.5 Volts, 830 R.P.M. 

Relay Air Gap Contact Gap 


Ignition 

Delco-Remy 


Contact Breaker Gap .015 
Spark Plug — Size 14 M.M. Gap .025 
Firing Order 1-6-2-5-8-3-7-4 
Uming 2° B.T.C. 


Engine Bore 3 M'' Stroke 3M" Taxable H.P. 33.^ 

Piston Ring— Width Oil 1—^*^ Comp. 2— 

Diam. " Gap Oil .007' Comp. .007' 

Oiling — Type Gear Pump Capadty 7 Qts. Pressure 35 Lbs. @45 M.P.H. 

Valves Intake Timing — Open 5° B.T.C. Close 39® A.B.C. 

Intake Clearance Hot. Oil' Operating, .015' Timing 
Exhaust Timing — Op^ 45® B.B.C. Close 5° A.T.C. 

Exhaust Clearance Hot. 011' Operating, .015' Timing 

Carburetor Carter 350S 


Steadng Caster 0° Camber 1® Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Capicity 19 Qts. 

Outch Long, Driven Plate Facings Woven 6'xlO'x^' 2 Required 
Gear Ratio Ring Gear 35 Pinion 8 Spiml Gears 
Axle Own Semi-Floating 

Brak^ fPrimt ^14*" ^ IJi ' x Clearance .010' 

Bendix 

Hydraulic * Rear ^14*" x 1^' x f4*^ Clearance .010' 

^Hand R^r ^Service 

l.iiiing Moulded Diagram 37-35 
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Pontiac 


Model fi-Cylinder 


Year 1936 


Battery Etelco-Remy Type Tolts 6 Amps. 94 

Frame Ceimecti&n Native 

lighting Head lights 6-8, 32-21 C.P. 

Stop Ught 6-8, 15 C.P. Tail 6^, 3 C.P. 
Parking Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Max. Chg. Rate 21 Amps. Hot Speed 10 M.P.H. 

Delco-Remy 

Regulation 3rd Brush Cut-in 6.5 Volts 

Voltage Control, Air Gap .018*'-.022*' Contact Gap .018*^-.025®' 

Ignition Contact Breaker Gap .020"' 

Remy 

Spark Ping — Size 14 M.M. Gap Radio .022"; Reg. .025" 

Firing Order 1-5-3-6-2-4 

Timing 4® Between lines *TGN/' 1 and 6 

En^e BareZW Stroke 3H' Taxable H.P. 27.4 

Piston Ring— Width Oil 16", Comp. W 

Diam. 3?^" Gap .007" 

Oiling — Type Pump Capadty 6 Qts. 


Valves Intake Timing — Open 5® B.T.C. Close 39® A.B.C. 

Intake Clearance .009"--011" Hot 
Exhaust Uming — Open 45° B.B.C. Close 5° A.T.C. 

Exhaust Clearance .009"-.011" Hot 

Carburetor Carter 324S 

Steering Caster 0° Camber 0° Toe-in 0" 

Cooling System Pump Type Centrifugal Capacity 14 Qte. 

Outch Long Fadngs Woven 6" x 10" x 2 Required 

Gear Ratio 4.44 to 1 

Axle Own Semi-Floating 


Brakes 

HydrauHe 


pont 2BW X m" X W 
tRear 


< Hand Rear S^vice 


lining Moulded 


Kagram ^5-^ 









Pontiac 


Model S-Cylinder 


Year 1936 


Battery DelcoRemy Tyi>e Volts 6 Ami^- 107 

Frame Connection N^ative 

lighting 2-Filameiit Head lights 6-8, 32-21 C.P. 

Stop light 6-8, 15 C.P. TaO 6-8, 3 C.P. 
Parking lights 6-8, 3 C.P. 

Starter and Generator Deleo-Remy 

Max. Chg. Rate 21 Amps. Hot Speed 10 M.P.H. 

Regulation 3rd Brush Cnt-in 6.5 Volta 

Voltage Contr<^, Air Gap .018 '-.022 ' Contact Gaqp .018 '-.025' 

Contact Breaker Gap .018' 

Spark Ping — Size 14 M.M. Gap Radio .022' Reg. .025' 

Firing Chder 1-6-2-5-8-3-7-4 
Timing 2® B.T.C. Retard 

Engine Bm^e 3M' Stroke 3H' Taxidiie H J*. 33.8 

Piston Ring — Width Oil Comp. 

Diaiiu3M' Gap. 007' 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Opm 5® B.T.C. dose 39** A.B.C. 

Intake Clearance .009 '-.Oil' Hot 

Exhaust Timing — Opaa 45° B.B.C. 5° A.T.C. 

Exhaust Clearance .009 '-.011' Hot 


Generator 

Delco-Remy 


Ignition 

Delco-Remy 


Carburetor Carter 322S 


Steering Caster 0° Camber 0° Toe-in 0 

Cooling System Pump . Type Centrifugal Capacity 15 Qbs. 


Clutch Long Faongs Woven 6' x 10' x J^' 2 Required 

Gear Ratio 4.5 to 1 

Axle Own Semi-Floating 

jlMkes fFrimt x IH" x 

Hydraulic 

•Rear 2314' x IM' x 
^Hand R^r 'Sendee 


Iiii.ing Moulckd 


Kagrmn 38-29 
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PONTIAC WIRING DIAGRAM, 1935, MODEL d-CYLINDER 

Courtesy of PonMo^c Moitfr Company 









Pontiac 


Model S-Cylinder 


Year 1935 


Battery Delco-Eeray Type Veits 6 Amps. 94 

Frame Connection Negative 

Lighting Head Lights 6-8, 21-32 C.P. 

Bash, Tail and Stop 6-8, 3-3-15 C.P. 

Side Lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 


Generator Hot Max. Chg. Rate 18 Amps. 

Emulation 3rd Brush 
Relay Air Gap 

Ignition Contact Breaker Gap .020*^ 

Spark Plug — Size 14 M.M. 
firing Order 1-5-3-6-2-4 
liming 9® B.T.C. Retard 


Speed 40 M.P.H. 
Cut-in 6.5 Volts 
Contact Gap 

Gap .025*' 


Engine Bore 3?^ Stroke 3 Taxable HJP. 27.34 

Piston Ring — Width Oil 1 — Comp. 3 — 54*^ 

Diam. ZH’' Gap .007*' on Ah 

Oiling — Type Pump Cai^city 6 Qts. 

Valves Intake Uming — C^>en 5° B.T.C. Close 39® A.B.C. 

Intake Clearance .009*' Hot 

Exhaust Timing — Open 45° B.B.C. Close 5® A.T.C. 

Exhaust Clearance .011 Hot 


Carburetor Carter WI-306-S 

Steering Caster 19 Camber 0® Toe-in 1-^*' 

Cooling System Centrifugal Type Pump Capacity 3M Gals. 

Clutch Own Facings Moulded ** x 9J^*' x 2 Required 

Gear Ratio Ring Gear 40 Pinion 9 ^iral Gmrs 
Axle Own Semi-Floating 

I^rakes ffVont 25^!4*' x 1%*' x Clearance .010" 

Hydraulic 

Bendix -^Rear x IM*' x Ctorance .010" 

(Hand Rear Servi'Ce 
lining Moulded 


FMagram 116 




PONTIAC WIRING DIAGRAM, 1035, MODEL 8-CYLINDER 

Courtesy of Pontiac Motor Company 







Pontiac 


Model 8-Cylmdar 


Year 1935 


Battery Delco-Remy Type Yalts 6 Amps. 107 

Frame Connection N^;ative 

lighting Head Ughts 6-8, 21-32 C.P. 

Dash, Tail and Stop 6-8, 3-3-15 C.P. 

Side lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 


Generator Hot Max. Chg- Rate 18 Amps. 

Regulation 3rd Brush 
Relay Air Gap 

Ignition Contact Breaker G^ .018*" 

Spark Ping — Size 14 M.M. 
Firing Order 1-6-2-5-8-3-7-4 
Timing 9” B.T.C. Retard 


Speed 40 M.P.H. 
Cut-in 6-7 Volts 
Contact Gap 


Gap .025^ 


En^e Bore 3*4*' Stroke 3M' Taxable H.P. 32.52 

Piston Ring — Width Oil 1 — §4*' Comp. 3 — 3^*' 

Diam. Gap .007*^ on All 

Oiling — ^Type Pump Capacity 7 Qts. 

Valves Intake Uming — C^n 5® B.T.C. Close 39® A.B.C. 

Intake Clearance .009 

Exhaust Timing — Open 45® B.B.C. Close 5® A.T.C. 

Exhaust Clearance .011 
Carburetor Carter WI-3(^-S 

Steering Caster 20° Camber 0® Toe-in 14 


Cooling System Centrifugal Type Pump C^paoty SJ4 Gals. 

Clutch Own Facings Moulded 6 ^ x 9% ' x ' 2 Required 

Gear Ratio Ring Gear 41 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

Brakes [Front 25^14*' x IM' x 14*^ Ctearance .010*' 

Rear 251%*^ xlW'x^^ Clearance .010' 

^Eland Rear Service 
Moulded 


Digram 117 
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Pontiac Model 603, 8-Cylinder Year 1934 

Battory Delco Type 17-GW Volts 6 Amps. 107 

Frame Connection Negative 

T Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63 Dash and Tail 6-8, 3 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator E>elco-Eemy 

Gena~ator Hot Max. Chg. Rate 13-15 Amps. Speed 3000 R.P.M. 

Regulation 3rd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .012 *'-.017'^ Contact Gap .015 ''-.025" 

Ignition Contact Breaker Gap .018 " 

Spark Plug — Size 14 MM. Gap .025 " 

Firing Order 1-6-2-5-8-3-7-4 
Timing 9^ B.T.C. 

Engine Bore Stroke Taxable H.P. 32.52 

Piston Ring-Width Oil 1—%^ Comp. 3— 

Diam. " Gap .007 " on AU 

Oihng — Type Pump Capacity 7 Qts. 

Talres Intake Uming — Open 5® B.T.C. Close 39° A.B.C. 

Intake Clearance .009 " Hot 

Exhaust Timing — Open 45° B.B.C. Close 5° A.T.C. 

Exhaust Clearance .009 " Hot 
Cartmretor Carter WI 

Steering Caster 0° Camber 2° Toe-in 

Coc^big System Centrifugal Type Pump Capacity 3?^ Gals. 

Outch Own Facings Moulded 6}i"xlO"xH'' 2 Required 

Gear Ra^ Ring Gear 41 Pinion 9 Spiral Gears 
Ax^ Own Semi-Floating 

^ak^ [Front 

Bendix 

Mechanical Rear 26®' x IJ^" x 
Hand 4 Wheds 
lining Moulded 



Pontiac 

Model 8 Cylinder 601 

Year 1933 

Battery 

Delco Type 15-KW 

Volts 6 Amps. 94 


Frame Connection 

Negative 

Lighting 

Double Contact 

Head lights 

6-8, 32-21 C.P. 


Single Contact 

D ash & Tail 

6-8, 3 C.P. 


Single Contact 

Side lights 

6-8, 3 C.P. 


starter and Generator Delco-Remy 

Generator Hot Max. Chsf. Rate 11-1.^ AmoR. Sneed 

Regulation Srd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .ai2*'-.017*^ Contact Gap .015®'-.025^ 

Contact Breaker Gap -0125*'-.0175*' 

Spark Plug— Size 14 M.M. Gap .018^-.023^ 

Kring Ckder— 1-6-2-5-8^7-4 
Ti min g 9° B.T.D.C. Auto Adv., Retard 

Bore 3-3/16' Stroke 3-1/2*^ Taxable H.P. 32.5 
Piston Ring— Width 1-3/16', 3-1/8' Diam. 3-3/16' Gap AMRings .007' 
Oiling — Type Pump Capacity 7 Qts. 

Intake Tlnung — Open 5® B.T.C. Oose 39® A.B.C. 

Intake Clearance .009' Hot 

Exhaust Timing — Open 45® B.B.C. Qoee 5® A.T.C. 

Exhaust Clearance .009' Hot 

Carburetor Carter W1 

Cooling System Centrifugal Type Pump Capacity 3-3/4 Gals. 

Clutch Own Facing — Moulded 10' x 6-1/4' x 1/8' 

Gear Ratio Ring Gear 40 Pinion 9 Spiral Gears 

Axle Own Semi-Floating 

Brakes Front 18-1 /4' x 1-3/4' x 3/16' 

Own 

Mechanical i Rear 18-1/4' x 1-3/4' x 3/16' 

HaM All 4 Wbe^ 


Ignition 


Engine 


Valves 


limi^ — Moulded 



Beo Model Hying Cloud S-6 


Year 1934 


Battery Willard Type WH-1-13 Volts 6 Amps. 102 

Frame CoimectioB Negative 

ll giiti-tt.g Mazda 1116 Head Lights 6-8, 32-21 C.P. 

Mfi. 2 r.HI 51. 63, 87 Dash, Tail and Stop 6-8, 3-3-21 C.P. 

63 Side Lights 6-8, 3 C.P. 

^arto- and Generator Belcso-Remy 

Gwendor Hot Max. Chg. Rate 9-12 Amps. Speed 1800-2000 R.P.M. 

Regulation 3rd Brush Cut-in 6.75-7.5 Volts 

Relay Air Gap .012 '^-.017*' Contact Gap .015 V025' 

Contact Breaker Gap .020'' 

Spark Plug — Size 18 MM. Gap .025'' 

Kring Order 1.5-3-6-2-4 
Uming 8J4° or 3 Teeth B.T.C. 

Bore 3JI" Stroke 5" Taxable H.P. 27.3 

l^stcm Ring-^Width Oil 1^^", 1— Comp. 2-^'' 

Diam. 33 ^" Gap .007" on All 

Oiiiig — Type Pump Capacity 6 Qts. 

Tidves Intake Timing — Open T.D.C. Close 50® A.B.C. 

Intake Clearance .008" Hot 

Exhaust Timing — Open 48° B.B.C. Close 2° A.T.C. 

Exhaust Clearance .008" Hot 

Carbmetm: Stromberg 

S^emng Caster 334° Camber 134*^ Toe-in 34*^ 

CtK^ng System Centrifugal Type Pump Capacity 5 Gals. 

Cfctch Long Facings Moulded 6}4" x 9?^" x 2 Required 

Qea^ Ratio Ring Gear 43 Pinion 10 Spiral Gears 

Axle Own Sani-Floa.ting 

(Front 24"x 1 %*' x .17" Clearance Heel .010" Toe .012" 

liOc^cheed 1 

Hydrauhc Rear 24"x .17" Clearance Heel .010" Toe .012" 

[Sarf Tranmisson 20^4*" x 234^ x Clearance 34*" 

Lin ing Moulded 


m 



Reo 


Model 8-N-2 


Year 1933 


Battery Willard Type RH-4-17 Volts 6 Am^ 137 

Frame Coxinectioii N^ative 

Lighting Double Contact Head lights 6-8, 21-21 C.P. 

Single Contact Dash & Tail 6-8, 3 C.P. Stop 15 G.P. 

Single Contact ^de lights 6-8, 3 C.P. 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 9-12 Amps. Speed 1800-2000 R.P.M. 

Regulation 3rd Brush, Thermo. Cnt-in 6.75-7.5 Volts 
Rday Air Gap .012*'-.017*^ Contact G^ .015*'-.(m‘' 

Ignition . Contact Breaks Gap .018*'-.024*' 

Spark Ping — Size 18 M.M. Gap .025^ 

Mring Order— 1-6-2-5-8^7-4 

Timing 3/4' Flywheel B.T.D.C. Manual Full Adv. 

Engine B<wre 3-3/8' Stroked' Tamhle HJP. 36.48 

Piston Ring— Width 1-3/16', 3-1/8' Diain. 3-3/8' Gap Oil Ring .005' 

Comp.Ring.0®7' 

Oiling — ^Type Pump Capacity 8 Qts. 

Valves Intake Timing — Open At T.D.C. €h»se 50° A.B.C. 

Intake Clearance .0(^' Hot 

T^yliaiisA Timing — Open 48® B.B.C. CI<^e 2® A.T.C 

Exhaust Clearance .0(^' Hot 


Carhnretor Schebler S 

Co<ding System Centrifugal Type Pump Ci^iiKity 5-3/4 Gals. 

Clutch Long Facing — ^Aloulded 9-3/4' x 6-1/4' x .ISO' 

Gear Ratio Ring Gear 53 Pimon 18 Spiral Gears 
Axle Own Semi-Floating 






B&d 

Toe 

^rak^ 

(Front 

31-1/8' I 2-1/4' X .192' 

Ctearanoe 

.006' 

•oir 

LcwMieed 






Hydraulic 

Rear 

31-1/8' X 2-1/4' X .192* 

'Ckaran-ee 

.006' 

.010' 


Hand TVams. ^1 /2' x 2-1/2' x 3/16' C^Mance 1/^T 
Mmmg — ^MouMted 


^1 
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SniBlBAKER WBOTG DIAGRAM, 1937, MODm. DICTATOR 

C<wrt«i^ of BtmddboMer Corporatum 


m 



Studebaker 


Model Dictator 


Year 1937 


Battery Willard Type Veits 6-8 

Frame Caimectien Positive 


Amps, 105 


Lighting 


Mazda 2331 
Mazda 1158 
Mazda 55 


Starter and Generator 


Head lights 6-8, 32-32 C.P. 
Stop Light 6-8, 21 C.P. 
Parking Lights 6-8, 1 M C.P. 

Auto-Lite 


Tail 64, 2 C.P. 


Generator Max. Chg. Rate 14.5 Hot Speed 2200 R.P.M., Arm. 

Auto-Lite 

Regulation Cut-in 7 Volts, 760 R.P.M, 

Relay Air Gap Contact Gap 


Ignition 

Auto-Lite 


Contact Breaker Gap .020^ 
Spark Plug — Size 18 M.M. 
Blring Order 1-5-3-6-2-4 
Timing 2^ B.T.C. 


Gap .022'^ 


Engine BoreSM*' Strolce Taxable H.P. 25.40 

Piston Ring — Width Oil 1 — Comp. 2-— H*' 

Diam. ZH ' G^ Oil .013 Comp. .013' 

Oiling — Type Gear Pump Capacity 5J4 Qts. 

Pressure 40 Lte. @ 25 M.P.H. 

Valves Intake Timing — Open 15® B.T.C. Close 49® A.B.C. 

Intake Clearance Cold .016 ' Operating, .0^ ' Timing 
Exhaust Uming — Op^ 54® B.B.C. Close 10° A.T.C. 

Exhaust Clearance Cold .016' Operating, .020' Timing 

Carburetor Stromberg EX23 

Steering Caster IM** Camber IH*" Toe-in 14*" 

Cooling System Centrifugal Type Pump, Belt Capwdty 13 Qts. 

Clutch Borg & Beck Facings Moulded and Woven 5^' x 934*" x .133' 2 Required 

Gear Radio Ring Gear 50 Pinion 11 Hypoid Gears 

Axle Spicer Semi-Floating 

Brakes Front 19%'xlf4'x^' 

Lockh'eed 

HydrauHc Rear x IJ^' x14' 

Hazui Rear Service 
Tintng W&wm imd Senu-Mould^ 


IfegnuB 37-^' 
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StUDEBAKER WIRUTG DIAGRAM, 1937, MODEL FRSSIDElfT 

Courtesy of Studebaker Corporation 
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Studebaker 


Modd President Year 1S37 


Battery WHlard Type V<rfts 6-8 Amm- 105 

Frame Ooxtnectieii Positive 

lighting Mazda 2S31 Head lights 6-8, 82-32 C.P. 

Mazda 1158 Step light 6-8,?21 C.P. Tml 6-8, 2 C.P. 

Mazda 55 Parking lights 6-8, 1 C.P. 

Starter and Generator Delco-Remy 

Generator Max. Chg. Rate 25 Amps. Hot Speed 1650 R.P.M., Arm. 

Delco-Remy . 

Re:giilation Voltage and Current Cut-in 6.5 Volts, 700 

R.P.M. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020 

Delco-Remy 

Spark Ping — Size 18 M.M, Gap .022'" 

Firing Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore Stroke 4M'' Taxable H.P. 30.00 

Piston Ring— Width Oil 1— Comp. 2— 

Diam. hW Oil .013' Comp. .013' 

CHling — ^Type Gear Pump Capacity 8 Qts. 

I^essnre 40 Lbs. i ^ 25 M.P.H. 

Valves Intake Timing — CH>en 15® B.T.C. Ck^ 49® A.B.C. 

Intake Clearance Cold .016' Operating, .020' Timing 
Exhaust Timing— Open 54® B.B.C. Close 10® A.T.C. 

Exhanst Clearance Cold .016' Operating, .0^' Timing 
Carburetor Stromberg EEl 

Steeling Caster- 34° Camber J^® Toe-in 34' 

Cooling System Centrifugal Type Pump, Belt Ciqmdty 

Ontch Long Fadngs Moulded 6'xl0'x.l37' 2 Required 

Gear Ratio Ring Gear 50 Pinion 11 Hypoid Gears 

Axle Spicer Semi-Moating 

Brakes f Front 2134' x 1?£' x Ji' 

Lockheed 

Hydraulic ■ Rear 2134' x 1?4' x M' 

Hand Rear Service 

Woven .awi Semi-Moulded Hagriun 37-37 
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Stadebaker 


Model Dictatw 


Year 1936 


Batter? Willard Type WH-1-13 Volts 6 

Frame Cennectioa Positive 


Amiis. 102 


Ughimg Mazda 2331 Head lights 6-8. 32-32 C.P 

Stop light 6-8, 21 C.R Tail 6-8, 2 C.P. 
Parking lights 6-8, 1 C.P. 

Starter and G^neratm* Auto-Lite 


Generator 

Auto-Lite 


Ignition 

Auto-Iite 


Max. Chg. Rate 17 Amps. Hot 

Regulation 3rd Brush and 

Volt^e Control 


Speed WS M.P.H. 

Cut-in 6.4 Volts 
Contact Gap 


Contact l^eaker Gap .018 *"-.024*^ 

Spark Plug — Size 18 M.M. Gap .025*' 

Firing Order 1-5-3-6-2-4 
Tuning B.T.C. 


l^gine Bore 3M' Stride 4%*^ Taxable HJP. ^.4 

I%ton Riiig--Width Oa l---|^i*' Comp. 2— 

Diam. ZH*' Oap .013''-.018'^ 

Oiling — Type Pump Ci^mcity 6 Qts. 

Valves Intake Ttming — Open 15® B.T.GL Close 49^ A.B.O. 

Intake deanmce .020*' 

Exhaust Timing — Open 54® B.B.C. Close 10® A.T.C. 

Exhaust Clearance .020' 

Carburetor Stromberg EX2 


Steering Caster 1® Camber 1® Toe-in to 

Cooling System Centrifugal Type Pump Capadty 14 Qts. 

Clutch Borg & Beck FadngsMouldedand WovenSj^'xOM*"* .133' 2 Required 
Gear Ratio 4.55 to 1 Spiral G^rs 


Axle Semi-Floating 

Brakes [Front 23' x 1%’' x Ctearance Hed .0(^' Toe .010' 

Lockheed 

Hydraulic Rear 23' x 1%’ x K' Caearanee Hed .005' Toe .OlO* 

Hear Service 

Wov^ Dwj^raBi 36~30 
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STUBEBAKER WIRING DIAGRAM, 1936, MODEL, PRESIDENT 

Courtesy of Studebaker Corporation 




Studebaker 


Model Pre^dent Year 1S36 


Battery Willard Type WH-1-13 Volts 6 Amm- 102 

Frame Conaectioii Positive 


lighting Mazda 2331 Head lights 6-8, 32-32 C.P. 

Step light 6-8, 21 C.P. Tail 6-8, 2 C.P. 
Parkmg lights 6-8, l}4 C,P. 


Starter and Generator Delco-Remy 


Generator 

Delco-Remy 


Max. Chg. Rate 17 Amps. Hot 

Regulation 3rd Brush and 

Voltage Control 


^E>eed 37 M.P.H. 
Cut-in 6.4 Volts 
Contact Gap 


Ignition 

Delco-Remy 


Contact Breaker Gap .018*'-.024'^ 
Spark Plug — Size 18 M.M. 
Firing Order 1-6-2-6-8-3-7-4 
Timing Upper D^d Center 


Gap .025' 


Engine Bore 3V6' Stroke 4Ji' Taxable H.P. 30 

Piston Ring — ^Width Oil 1 — 54' Comp. 2 — 
IMam. 314' Gap .013'-.018' 

Oiling — Type Pump Capacity 8 Qts. 


Valres Intake Uming — 15® B.T.C. Close 49® A.B.C. 

Intake Clearance .020' 

Exhaust Timing — Open 54® B.B.C. Close 10^ A.T.C. 

Exhaust Clearance .020' 


Carbureter Stromberg EEl 

Steering Caster J^® Camber 1J4“ Toe4n 54' 

Cooling System Centrifugal Type Pump Capadty 17 Qts. 

Clutch Long Facings Moulded 6'xl0'x.l37' 2 Required 

Gear Rado 4.55 to 1 Spiral Gears 
Axle Semi-Floating 

Brakes fFrcmt 25' x 1 54' x }4' C3earan©e Hed ,(X15' Toe .OlO' 

IjO^^nbeed 

Hydraulic Rear 25' x IM' x C^ram^ Heel .005' Toe .010' 

Hand Rear Smdce 
MamgWoY&a, 


EWagram 36-31 



Stadebaka* Models Dictator 6 and Deluxe A Year 1934 

Batteiy Wiliard Tjpe WH-1-13 Volts 6 Amps. 102 

Frame Connection Positive 

Mazda lOCX) Head lights 6-8, 32-32 C.P. 

Mazda 63, 1158 Dash, Tiul and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side Lights 6-8, 3 C.P. 

Starter and Generator Auto-Lite 

Gmiaratm* Cold Max. Chg. Rate 16-18 Amps. Speed 2400 R.P.M. 

Regulation 3rd Brush Cut-in 6.4 Volts 

Relay Air Gap .010 ‘'-.030*' Contact Gap .025 *'-.035*' 

Contact Bireaker Gap .020*' 

Spark Plug — Size 18 MM. Gap .025 ** 

Firing Order 1-5-3-6-2-4 * 

Uming T.D.C. 

Bore Stroke 4H *' Taxable H.P. 25.4 

I^b^n Ring — Width Oil 1 — ^*' Comp. 3 — >g*' 

Diam. 334 ' Gap .013 *' on All 

Oiing — ^Type Pump Capacity 5 Qts. 

Valves Intake Uming — C^n 15® B.T.C. Close 43® A.B.O. 

Intake Clearance .004*' Hot 

Kxhaust liming — Open 48® B.B.C. Close 10 A.T.C. 

Exhaust Clearance .006 *' 

(^huretm- Stromberg UR^ 

Steering Cast^ Camber 134® Toe-in 14" 

Coi^ng Astern Centrifugal Type Pump Capadty 4 Gals, 

autdi Borg 4 Beck Fadngs Moulded 5J4*'x9*'x .133*' 2 Required 
Gear Ratio Ring Gear 50 Pinion 11 Spiral Gears 
Ax^ Spicer Smii-FIoating 

aearance .010' 

Midland 

Mediaaical * Rear 20J4*' Clearance .010*' 

' .ififend 4 Whedfe 
Moulded 

m 



Studebaker Model C President Year 1S34 


Battery Willard Type WH-4^17 Yalta 6 Amps. 160 

Frame Coimecdoii Positive 

lighting Mazda 1000 Head lights 6-8, 32-32 G.R 

Mazda 63, 1158 Hash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side lights 6-8, 3 C.P, 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 9-12 Amps. Speed imO-Wm R.P.M. 

Regolation 3rd Brush Cnt-in 6.4 Volts 

Relay Air Gap .012 '-.017*^ Contact Gap .015 ^-.025*' 

Ignition Contact Breaker Gap .020 

Spark Plug — Size 18 MM. Giqp .025*^ 

Firing Order 1-6-2-6-8-3-7-4 
Timing T.D.C. 

Ekigine Bore 314^ Stroke 4^^*" Taxable HJP. 30 

Piston mng — ^Width Oil 1 — §4' Comp. 3 — 

Diam.3l4‘' Gap .013^ 

Oiling — ^Type Ptunp Capadty 6)4 Qta 

Valves Intake Timing — Open 15 B.T.C. Ch^ 43® A.B.C. 

Intake Clearance .004 Hot 

Exhaust liming — Open 48® B.B.C. Close 10® A.T.C. 

Exhaust Clearance .006 Hot 

Carburetor Stromberg EE22 

Steering Caster }^® Camber 1® Toe-in 14*^ 

Cooling System Centrifugal Typ® Pump Capacity 4J4 Oafe. 

Outch Long Facings Moulded 5 J^ ' x 9% x 14 2 Required 

Gear Ratio Ring Gear 47 Pinion 10 Spiral Gears 
Axle Spicer Semi-Floating 

Brak^ (Front Clmran<» .010*^ 

Bendix 

Mechanical R^h* 28*" x iH^x M*" Clearance .010^ 

^Hand 4Wheds 
lining Moulded 
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Stodebakar Model 56 


Year 1933 


Batten Wiikrd Type WH-1-13 Volts 6 Amps. 102 

Frame Connectioii Positive 

Ti ^Mug Double Contact Head lights 6-8, 21-21 C.P. 

Single Contact Dash & Tail 6-8, 3 C.P. Stop 15 C.P. 

Single Contact Side Li^ts 6-8, 3 C.P. 

Starts” and Generator Delco-Remy 

Gen^atc^ Hot Max. Chg. Rate 11-13 Amps. Speed 1750-1850 R.P.M 
Regulation 3rd Brush Cut-in 6.4 Volts 

Rdiay Air Gap .012'-.017' Contact Gap .015*^-.025" 

IgnitMni Contact Breaker Gap .018*^-.024'' 

Spark Hug— Size 18 M.M. Gap .025' 

Firing Ord^— 1-4-2-6-3-5 

liming At T.D.C. Manual Control Full Adv. 

En^e Bmre 3-1/4' Stroke 4-5/8' Taxable H.P. 25.40 

Piston Ring— Width 1-3/16', 3-1/8' Diam. 3-1/4' Gap AU Rings .013' 
Oiliiig---T 3 npe Pump Capacity 7 Qts. 

Valves Intake Uming — Open 5® A.T.C. Oose 53® A.B.C. 

Intake Clearance .004' 

Exhanst Uming — Opea 38® B.B.C. Oose 10® A.T.C. 

Exhanitt Clearance .006' 

Carburetor Strombeig EX22 

Coding System Centrifugal Type Pump Capacity 3-1/2 Gal. 

Ontdb Long Facing — Moulded 9-1/4' x 5-1/2' x 9/64' 

Gear Ratio Ring Gear 48 Pinion 11 Spiral Gears 
Arie Own Semi-Hoating 

I^akes fFVont 2^/16' x 1-1/2' x 1/4' Clearance .008' 

Bcndix 

MeAanical ^ Rear 26-3/16' x 1-1/2' x 1/4' Clearance .008' 

[ Hand All 4 Wheds 
liiiiig — Moulded 
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Studebaker Model 73 and 82 


1933 


Battery 

Willard Type W^H-1-13 

Tdlts 6 Amps. 102 


Frame Connection 

Positive 

lighting 

Double Contact 

Head lights 

0-8, 21-21 C.P. 


Single Contact 

Bash & Tml 

OS, 3 C.P. St<^ 15 CJP. 


Single Contact 

Side lights 

6-8, 3 C.P. 


Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 9-12 Amps. Speed 1800-2(XX> R.P.M. 

Regulation 3rd Brush, Thermo. Cut-in 6.4 Volts 
R^y Air Gap .012*'-.017^ Contact Gap .015^-.025^ 

Ignition Contact Breaker Gap .018'-.024' 

Spark Plug — Size 18 M.M. Gap .025 

Hring Order — 1-6-2-5-8-3-7^ 

Timing 4® B.T.C. Manual Cbntrol Full Adv. 

Engine Bore 3-1/16' Stroke 4' Taxable H.P. 30 0 

Piston Ring— Width 1-3/16', 3-1/8' Biam. 3-1/16' Gap All Rings .els' 
Oiling — Tyiie Pump Capadty 6-1/2 Qts» 

Valves Intake Uming — Open 15® B.T.C. Close 43' A.B.C. 

Intake Clearance .004' 

Exhaust Timing — Open 48® B.B.C. Ck^e 10° A.T.C. 

Exhaust Clearance .006' 


Carburetor Stromberg EE22 


Cooling System Centrifugal Type Pump C^ipaclty 4 Gals. 

Clutch XiOng Pacii^ — Moulded 9-1/4' x 5-1/2' x 9/64' 


Gear Rado Ring Gear 48 Pinion Gear 11 Spiral Gears 
Axle Own Semi-Floating 


Brakes 

Bendix 

Mechanical 


Front ^-3/16' x 1-1/2' x 1/4' 
Rear 26-3/16' x 1-1/2' x 1/4' 
Ha^ AH 4 Whe^ 


Cfearan'Oe .008' 


CleManee .OIB' 


Tiiiiitg — Mcnilded 




XKRRAHJUIE WIRIIfG DIAGRAM, 1^7, 6-CYIim>KR 

Cmrtem Endma Motor Casr Compmw 


m 


B7-S$ 


Terraplane Model S-Cylinder 


Year 1937 


jBattery National Type Volts 6-8 Amps. 105 

Frame Connectioii Positive 

lighting Mazda 2331 D.C. Head lights 6-8, 32-32 C.P. 

Mazda 1158 Stop light 6-8 Volts Tail 6-8, 3-21 C.P., D.C. 

Mazda 55 Parking lights 6-8, 1 C.P. 


Starter and Generator Auto-Lite 


Generator 

Auto-Lite 


Ignition 

Auto-Iite 


Max. Chg. Rate 12,5 Amps. Hot . Speed 2400 R.P.M., Arm. 
Regulation Voltage and Current Cut-in 7 Volts, 900 R.P.M. 
Relay Air Gap Cmitact Gap 

Contact j^eaker Gap .02^*' 

^lark Plug — Size 14 M.M. Gap .022'^ 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 


Engine 3' Stroke 5^ Taxid>le HJP. 21.60 

Piston Ring— Wyth Oil 2-46' Comp. 3—%' 

Diam. 3" Gap Oil .OOO*" Comp. 

Oiling — ^Type Presmnre Capadty 5 Qts. Pressure 3 Lbs. Max. 

Valves Intake Uming — Open B.T.C. ChMse W* A,B.C. 

Intake Clearance Hot .008*' 

Exhaust Timing — Opmi 50° B.B.C. Close 18° A.T.C. 

Exhaust Clearance Hot .010' 


Carburetor Carter 348S 

Steering Caster 0^ Camb^ 1° Toe-in 0' 

Cooling System Centrifugal Type Pump, Belt Ci^iadty 13 Qts. 
Outdi Own Fadngs Cork 5f^' x 8%' x .2(B' 

Gear Ratio Ring Gew 37 Pinion 9 Spiral Gears 
Axle Own Semi-Floating 

l^rakes fFri»t 22^' x IM' x Clearan<» -010' 

Bendix 

Mechanical Rear 22 x If^' x 56' Clwance ,010' 

Hand Rear Service 

lAting Moulded EfagrMn 37-^ 
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TERRAPLANE WIRING X>IAGRAM, 1336, MODEL, 6-CYLINDER 
Courtesy of Hudson Motor Car Company 








Terraplane Model 6-Cylmder Year 1936 

Battery National Type Volts 6 Amps. 120 

Frame Conxteetlen Positive 

lighting Mazda 2331 Head lights 6-8, 32-32 C.P. 

Stop Light 6-8, 21 C.P. Tafl 6^, 2 C.P. 
Parking lights 6-8, 1 G.P. 

Starter and Generator Auto-lite 


Generator 

Auto-Lite 

Max. Chg. Rate 13 AmjB. Hot 

Regulation 3rd Brush and 

Voltage Control 

Speed 28 M.P.H. 

Cut-in 7 Volts 

Contact Gap 

Ignition 

Auto-Lite 

Contact Breaker Gap .020' 

Spark Plug — Sixe 14 M.M. 

Firing Order 1-5-3-6-2-4 

Timing T.D.C. 

Gap .022' 


Chigine Bm^e 3*^ Stroke 5*^ Taxable H.P. 21.6 

Piston Ring— Width Oil 2—%' Comp, 2—16' 

IMam. 3*^ Gap .009^011^ 

Oiling — Type Plunger Capacity 6 Qts. 

Valves Intake Timing — Open 11® B.T.C. Close 60® A.B.C. 

Intake Clearance .006' Hot 

Exhaust Uming — Open 50® B.B.C. Close 19® A.T.C. 

Exhaust Clearance .008' Hot 

Carburetor Carter 

Steering Caster 2® to Camber 1® to 1}^ Toe-in 

Cooling System Centrifugal Type Pump Capacity 3M GaJs. 

Clutch Own Facings ^gle Di^ in Oil 5J^' x 8^' x Cork 
Gear Ratio 4.11 to 1 Spiral Gears 

Axle Semi-Floating 

Brakes Front 223^' x IM' x Clearance .010' 

Bendix 

Hydraulic Rear 2234' x 1 x 36' Clearance .010' 

Hand R^ar Service 

Tilling Moulded and Woven IHagram 36-32 


m 
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TERRAPLANE WIRING DIAGRAM, 1935, MODEL SPECIAL 6 

Courtesy of HvAson Motor Car Company 







Terraplane Model Spedal 6 Year 1935 


Battery National Type Volts 6 Amps. 105 

Frame ConnecHen Positive 

lighting Mazda 2320-C Headlights 6-8, 21-32 C.P. 

Mazda 64, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 Side lights 6-8, 3 C.P. 

Starter and Gen^ator Auto-Lite 

Generator Hot Max. Chg. Rate 13 Amf®. Speed 2300 R.P.M. Annatuie 
Regulation 3rd Brush Cut4n 6.4 Volts 

Relay Air Gap Contact Gap 

Contact Breaker Gap .0^*" 

Spark Plug — Size 14 M.M. Gap .022^ 

Firing Ord^ 1-5-3-6-2-4 
Uming T.D.C. 

Bore 3*" Stroke 5 Taxable H.P. 21.6 

Piston Ring — Width Oil 2 — Comp. 2 — Dianu 3" G^ .006*" 
Oiling — ^Type Capadty 

Intake 'Hming — ^f>en 11® B.T.C. dose 60® A.B.C. 

Intake Clearance .006*" Hot 

Exhaust Timing — C^>eu 50° B.B.C. Ck^ 19° A.T.C. 

Exhaust Clearance ,008*" Hot 

Carburetor Carter W1 

Ste^mg Caster Camber 1** Toe-in 

d>oMng System Centrifugal Type Pump Capaoty 4J4 GaJs. 

Clutch Own Facings Cc^k 5 J|*"x8M*" X. 203*" 

€[^r Ra^o Ring Gear 37 Pinion 9 Spiral Gears 
Axle Own Semi-flmting 

Front 194is*" x 1 J:£*" x 14' Clearance Toe ,008*" Bfeel .014*" 

Rem* 1954' xlM'xfi*" Cfearmnse Toe .008' Hed .014*" 

[Hand 4WheA 
lining Moulded 

Diagram 118 


Bnykes 

Mechanical 

Bmdix 


Ignition 


Engine 


Valves 




TERRAHLAHE WIRIFG DIAGRAM, 1934, MODEL B:S 

Comesjf &f Mudsom Motor €wr Compam^ 


m 











Terraplane Modd KS 


Year 1034 


Battery National Type ST-3-17X Vdts 6 

Frame ConnectieE Poative 

y^ting Mazda 2320-C Head Lights 6-8, 32-21 C.P. 

Mazda 63, 1158 Dash, Tail and Stop 6-8, 3-2-21 C.P. 

Mazda 63 l^de lights 6-8, 3 C.P. 

Starter and Generator Auto-Iite 

Generator Cold Max. Chg. Rate 22 Amps. 

Regulation 3rd Brush 
Relay Air Gap 

Ignition Contact Breaker Gap .020' 

Spark Plug — Size 14 MM. 
firing Ord^ 1-5-3-6-2-4 
Tlmii^ T.D.C. 


AmpL 100 


Speed 2200 R.P.M. 
Cut-in 6.4 Volte 
Contact Gap 

Gap .022' 


Engine Bore 3' Stroke 5' Taxtdble HJ’. 21.6 

Hston lUng — Width Oil 1 — 1 — Comp. 2 — 
Diam. 3' Gap .006*' 

Oiling — Type Splash Cagwunty 6 Qte. 

Valves Intake Tuning — Opmi 11® B.T.C. dose 60® A.T.C. 

Intake Clearance .006 ' Hot 

Exhaust Timing — Open 5(f B.B.C. dose 19® A.T.C. 

Exhau^ dearance .0(^' Hot 


Carburetor Carter W1 

Steering Caster IJ^® Camber 2® Toe-in 

Cooling System Centrifugal Type Pump Capimty 3 GalsL 

dutch Own’ Facings Cork 9' X .203' 9 Required 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gfoaxs 

Axle Own Semi-Floating 

Brakes [Front 19?4' §4*" dearance Hed .014' Toe .OIB' 

Bendix 

Mfif.hanin>a Rear CSeMsace Hed .014’ Toe .008 

HaM 4 Wbeds 


TiTaitig Moulded 


Hagram 1551 
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HEAD 


horm 


HORN 


HEAD 


PARK 


BATTERr 
ISPUATE^VOlTS 
^^AMP5. 



TAt,#ST«> LIOHT 


TAa-45TOF LIOHT 


WffiLYS WmmQ BliLGItAM, 1937, MOlr£L 37 

Ctmrt^ o/ WMm-^Overlcmd htcm^pmaied 





Year 1937 


Willys 


Battery 

U.S.L. 

lighting 

Type RPll 


TypeSS 


Type G434 


Model 37 

Type Volts 6-^ 

Frame Connection Negative 
Head lights 6-8, 32-21 C.P. 
Stop light 6-8, 21 C.P. 
Parking lights 6-8, 1-5 C.P. 


Starter and Gen^ntor Auto-Lite 


Am^ 95 


Tail 6^, 3 C.P. 


Generator 

Max. Chg. Bate 14 Amps. Hot 

^>eed 2000 R.P.M., Ann. 

Auto-Lite . _ _ 


Begnlation 

Cut-in 7 Volts, 7^ R.P.M- 


Belay Air Gap 

Contact Gap 

Ignition 

(Contact Breaker Gap .020*' 


Auto-Iite 


Spark Plug — Size 18 M.M. 

Mrittg Order 1-3-4-2 

Timing 5® A.T.C. Retard 

Gap .025^ 


Engine 


Valves 


Bore 3}^" StrAe4J^' 

Piston Bing — ^Width CHI 1 — 
Diam. 3|4' 


Taxidjle H.P. 15.63 
Comp, 2 — 

Gap Oil. 007 Comp. .007*^ 


Oiling — ^Type Gear Pump Ci^>adty 4 Qts. 

Pre^snre 30 Lbs. @ 30 M.P.H. 

Intake Tlmliig — C^^en T.O.C. Ckise 45® A.B.C, 

Intake Clearance Hot ^004' Operating, .010 *' Timing 

Exhaust Uming — Open 4(f B.B.C. Clo^ 5® A.T.C. 

Exhaust Clearance Hot .006*' Operating, .010*' Timing 


Carburetor Tillotson UIA 

Steering Caster 3^ Camber 2° Toe-in 56*" 

Cooling System Centrifugal 'Type Pump, Belt Cap^ty 11 Qte. 
dutch Boig&Beck Fadngs MouMed 534" x x 34"' 2 B«|uired 

Gear Bado Bing 43 Pinion 10 Spiral G^xs 

Axle Own Semi-Floating 


Brakes 

'Front 

lOHs' X m' X ’6' 

Clearance .010*' 

Bendix 

M edhimi cal - 

Bear 


Clwram»' illO*' 


^Hjmd 

AH Iter Wheds 



limng 

Moulded 



JDiigram 37-^ 



tlEA0 


HEAD 


CENERATORx 


^ WIRE 
-CONNECTORS 


CIRCUIT BREAKER J 
/DiSTRIBUTORL 


STARTER 




HEAD UCHT FOOT 
CONTROLSWn^r 



STARTER 

^SWITCH 


kTO DOME LAMP 


DOMEBlNSTy 

Uampswit^ 


'CASOLINE^ a 
GAUCE \ T^IGNmOHS 
LIGHT SWRCM 


STOP LIGHT SWITCH 


BATTERY-- 

tlPLATEGmSSAI 


WI4SIOP 

umt 


CASm^f GAUGE- 
TANK UNIT 


LAMPS-HEAD S'dV0U;2h2l CJ> Blf^OCAL 

PARKHIC^ 6-SV0U3CP.S.C 

INST ^-G“«V0IT4CP,Sr. 

TAIL%STOP^MVOa;2-ZlCIMK)UBLEFIL- 

FUSE 20 AMPERES 

FlRINCORDER».t- 3-4- 2 


WOLYS WIRIHG BIAGltAH, ig3S, MODEL 77 

C&mimif WMffi-Omimd Incorjkmtied 


m 




19S5 


WUIys Model 77 

Battery U.S.L. Type ¥olts 6 Amps. 96 

Frame Conneetion Negative 

lighting Mazda 1110 Head lights 6-S, 21 C.P. 

Dash, Tail and Step 6-8, 3-2-21 C.P. 

Single Contact Side lights 6-8, 3 C.P. 

Starter and Generator Auto-Iite 


Generator Hot 

Max. Chg. Rate 12 Amps. 

Speed 2350 R.P.M. Armature 


Regulation 3rd Brush 

Cut-in 7.0 Volts 


Relay Air Gap 

Contact Gap 

Ignition 

/Contact Breaker G^ 

Spark Plug — Size 18 M.M. 

Firing Order 1-3-4-2 

Timing 4° B.T.C. Retard 

G^ .027** 


Engine Bore 33^*" Stroke 4 Taxable H.P. 15.6 

Piston iUmg — Width Oil 1 — Comp. 3 — 3 ^’' 

Diam* 3)4 .007*' on All 

Oiling — Type Pump Capacity 4 Qts. 

Valves Intake 'Kming — Open T.D.C. Close 45° A.B.C. 

Intake Clearance .004*' Hot 

Exhaust Timing — Open 40° B.B.G. Qk^se 5° A.T.C. 

Exhaust Clearance .006 " Hot 

Carburetor Tillotson DIC 

Steering Caster 1J4° Camber 2° Toe-in 

Cooling System Centrifugal Type Pump Cai^ty 2M OA. 

Clutch Borg & Beck Facings Moulded x 7 %^ x J4"' 2 E^uired 
Gear Ratio Ring Gear 43 Pinion 10 Spiral Gears 
Axle Own Semi-Floating 

Brakes Front 19%** x IJi" x Oearance .010** 

Mechanical ^ ^ 

Bendix Rear 19%** x 1J4*^ % C^arajuce -010 

Hand 4 Wteek 

Tilting Moulded 


Diagram 119 



HEAD 


HEAD 



WUXTS WIKIEG BIAGKAM, 1934, HOBM. 77 

Cm&te^ &f WSl^-Overkmd Incorpmmt^ 


m 




Model 77 


Year 1934 


WiUys 


Battery U.S.L. Type CW-llA 

Frame Comiectiaa 

lightiiig Mazda 1110 Head lights 

Mazda 63, 1158 Basil, Tafl and Stop 
Mazda 63 Side Lights 

Startar and Genmitor Auto-Iite 

Generator Cold Max, Chg. Rate 17 Amps. 

Regnlatioii 3rd Brush 
Rday Air Gap .010'-.030^ 

Contact l^eaker Gap .018*' 

Spark Plug — Size 18 MM. 

Hring Order 1-3-4-2 
Timing 4° B.T.C. 

Bore ZH ^ Shrdfce 4%' Taxable BLP. 15.6 

Pii^on IKng — ^Width CM 1 — 14' Comp. 3 — 

Biam-SM' Gap .007' 

Oiling — ^Type Pump Capacity 4 

Intake Timing — T.D.C. Close 45® A.B.C. 

Intake Clearance .004' Hot 

Exhaust Tlmii^ — Opmi 40® B.B.C. Cl^e 5® A.T.C. 

Ihdiaii^ Oearance .006' Hot 

Carburetor Tiilotson D-IA 

Steering Casto l®-2® Camber 2® Toe-in 

CooMng System Centrifugal Type Pump Ca^city § Qts. 

Outch Own 

Gear Ratm 


Axle Own 

Smm-Floaring 


l^rak^ 

Bendix 

^Front 


CfeaxMtce .010' 

CteyaB'Ce .010' 

Mechanical ■ 

[Rear 



[Hand 

4 Wheels 



Ignition 


En^ne 


Valyes 


Volts 6 Ami^ 84 

N^ative 

6^ 21-21 C.P. 

'6-8, 3-2-21 C.R 
6-8, 3 C.P. 

%eed 2^5 R.P.M. 
Cut-in 7-7.5 Volts 
Contact Gap .025 '-.035' 

G^ .0^' 


Diagram 1552 
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ELECTRICAL REPAIRS 


TESTING AND REPAIR EQUIPMENT 

The repair of electrical equipment is not often attempted by 
the ordinary garage repair man because he does not understand the 
methods of testing the different units or does not have the necessary 
equipment. 

Every repair man should know how to test for trouble in con- 
nection with the electrical units and a knowledge of the different 
parts of the electrical equipment is essential if correct electrical 
repairs are to be made. If the principle upon which the different 
units operate is known, a test can readily be made. Cff course, there 
are parts of the electrical system which need special tools and equip- 
ment, as in the case of armature repairs, but the simple tests should 
be made before the unit is sent out for repair in order to determine 
the cost of the repair. 

The best type of equipment proves to be the most economical 
in the end, and it should be purchased from manufacturers who make 
a specialty of such equipment. Instruments, such as voltmeters 
and ampere meters, should always be purchased, and only the best 
instruments can be relied upon to give accurate readmp. In the 
following pages some equipment is shown that is used for electrical 
tests. Some parts of this equipment can be made by a person who is 
handy with tools. 

The simple lamp test outfit is the handiest type to use in making 
general tests. The set. Fig. 1, is for use with outside power, but a 
similar set can be made for use with the ordinary’ storage battery. 
The difference between the two sets is in the tj'pe of bulb used in the 
socket. A 6-volt lamp must be used in a car having a 6-volt battery, 
and a 12-volt lamp must be used with a 12-volt battery. 

A service station or repair shop that can make repairs to elec- 
trical equipment will find that a great deal more business will come 
to the shop than if only mechanieal repairs can be made. A repair 
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ELECTRICAL EQUIPMENT 


msiYi who knows how to make accurate tests wLen hunting trouble in 
the electrical side of the automobile will find that his services will 
always be in demand and a study of the following pages on the 
equipment and methods used for electrical work will be very helpful 
to all who are interested in the automobile. 

Take a porcelain base socket, screw it to a piece of board to 
form a base. Connect one side of this lamp socket to a standard 



scTOT plug- PrcKnire two pieces of brass or steel rod and file or 
grind them to a long tapering point. These rods should be about 
6 inches long and tapering half their length to a sharp point. Con- 
met the other side of the lamp socket to one of these points and 
connect the secx>nd point to the other terminal of the screw plug. 
Ordinary lamp cord can be used for the connections. For 
fastening to the t^t points it dbould be bared for several inches, 
wrapped solidly around the metal rods at their blunt ends, and 
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ELECTRICAL EQUIPMENT 

soldered fast in place. The joints should be heavily wrapped with 
cape or covered with other insulating material to form a handle, 
as shown in the illustration, Fig. 1. As showm by the diagram 
forming part of this illustration, it will be seen that the lamp is in 
series with one of the points, but that when the circuit is closed by 
bringing the two points together, the lamp is in multiple with the 
main circuit. The lamp should be of the carbon-filament type 
owing to its greater durability. As a lamp of 
this type of 16 c-p. only consumes a little over 
50 watts at 110 volts, or approximately half an 
ampere of current, there is no danger of injuring 
any of the apparatus on the automobile through 
its use. Sufficient cord should be allowed on 
either side of the lamp to permit of connecting 
it up with the outlet conveniently. 

In using this test outfit, the two test points 
are pressed on places between which no current 
should pass, and if the lamp lights it indicates 
that there is a ground between points. 

For example, suppose there were a ground 
between the generator and the switch so that 
no current readied the latter, the lamp would 
not light when the test points were placed on 
terminals 1 and 7 of the diagram, the gener- 
ator then being in operation. But a little 
searching along this circuit wotdd soon show 
where it was groimded, thus making it easy to 
locate the break or ground. Fig. 2 is a graphic 
illustration of a grotmd causing a short circuit, 
due to worn insulation. Much more satisfactory results can be 
obtained with a test set of this nature than with eitl^r an espeiave 
hand ringing magneto test set, or with a set conasting of a beH or 
buzzer and a few dry cells. The former is unnecessarily openave for 
the purpose while the latter has not sufficient potential to force the 
current through grounds or breaks that pr^nt too great a r^&taiM^, 
whereas the higher voltage of the lamp tes^ set wil cmuse it to ©ve 
an indication where the battery set would not. With the s«i ctf 
such a set, every circuit diown on even the mcM compficated of 
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wiring diagrams can be tested in fifteen to twenty minutes, maybe 
less, depending upon how accessible the connections of the various 
arcuits happen to be. 

If preferred, owing to greater convenience, a 6-volt lamp can 
be used in the socket of the test set and current from the car battery 
can be utilized for testing. In case the car happens to have either 
a 12-volt or a 24-volt system, connect lamp terminals to but three 
of the cells. Should the lamp not light to full incandescence it 



Kg. 3. Portable Combinatioii Volt-Ammeter for Testing 


•will indicate that the battery is weak, and a battery that is in good 
condition should replace the weak one. 

In case the battery does not respond to any of the ordinary 
methods of treatment given then, it will usually be found preferable 
to refer it to the nearest service station of the battery manufacturer. 
This is Jocularly the case whwe after refilling -with distilled water 
to the prop® level and slowly recharging, the battery does not in- 
<3^ in voltage and spetific gravity reading with the hydrometer, 
^ it will need overhauling befcnre it can g^ve good service. 
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Always Test the Ijimy. Wietlier a standard 110-voIt lamp 
or one of the 6-volt type (for which an adapter may be necessary 
to fit the standard socket) is used, it is a good precaution always 
to test the lamp itself before going over the wiring on the car. This 
will avoid the necessity for blaming things generally after failing 
to find any circuit at all — after fifteen miutes of trying everything 
on the car — due to the lamp 
having a broken filament or" 
one of its connections hav- 
ing loosened up. 

Special Testing Instnir 
vients. For the garage that 
claims to be fully equipped 
to give all necessary atten- 
tion to the electrical system 
of the modem c^r, some- 
thing more than the rimple 
lamp testing outfit is nec- 
essary. Portable volt- 
ammeters such as shown in 
Fig. 3 are made specially 
for this purpose. This is 
a Weston combination volt- 
ammeter, the voltmeter 
being provided with a 0-^, 

0-3, and 0 to yV scales for 
m aking voltage tests, to- 
gether with three shimts 
having a capacity of 0-300, 

0-30, and 0-3 amperes, re- 
specjtively, which are used 
in (connection with the 

yV-volt scale for making current measurements. A spedal ^t 
of calibrated leads for use with these ^unts is also provided. 
With the aid of such an outfit, accurate tests cmn be made coveiii^ 
the condition and performance of every part of a startii^-ightiiig 
and ignition installation. For example, a starting ^stem may 
be otherwi^ in perfect working coiiditi>n, but its operation censes 



Fig. 4. Diagram Showing 3- Volt Stsftfcs Coaaacted 
across a Circmt 
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such an exce^ve demand on the storage battery that the generator 
is not capable of keepbg the latter sufficiently charged. Generator 
tests, which are described later, having failed to show anything 
wrong wuth the dynamo, a test of the starting motor, using the 
0-300-ampere shunt of the instrument would doubtless show that 
an unnecessarily large amount of current was being demanded 



1%, &. SO-VoIt Scab Co-imected 

Storage ]l^tt€^ TenmnaiS' 


by the motor for its oper- 
ation, and indicate a fault 
in the latter. 

Voltage Tests. When 
the instrument is used as * 
a voltmeter it is neces- 
sary to select the proper 
scale for the circuit, and 
if there is any doubt it 
is well to start with the 
30-volt scale. For test- 
ing individual cells of the 
storage battery the 3-volt 
scale would natmally be 
used, while for testing 
the entire battery, the 
30-volt scale would be 
the proper one to apply. 
The proper metliod of 
connecting the voltmeter 
to the circuit is shown 
by the diagrams, Figs. 
4 and 5. It is neces- 
sary to connect the posi- 
tive side of the meter 


to the podtive sde of the circuit and the other terminal to the 
native. Where the polarity of the circuit is not known, this 
can readily determiiied by a trial reading. If the pointer moves 
to the right, the connecjtions are properly naade; in case it moves 
to the left, it wil be n^essary to reverse the (connections, whidb 
shoiiM be done at the circint terminals and not at the meter, to 
avoid any accidental short circuits. 


2M 
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Ammeter Readings. When using the ammeter to determine 
the amount of current consumed by any of the apparatus, such as 
the starting motor or the lamps, it is necessary to first select the 
proper shunt. Should the value of the current to measured be 
unknown, it is well always to start with the 300-ampere shunt 



Mg. 6. nia gr a.'m S^wixxg MetlKxl of CoxEBcetiog Amirwtig to 300-Aziipere Qbimi 


and Ihen insert the 30-ampere shimt in ca^ the reading ^m>ws tte 
cuTMit to be less than W amperes. These shunts are mnn^ed 
in the manner shown by Kg. 6, and as wil be plain from this 
diagram, all diunts are cx)niiected in the orcuit in a amilar manner. 
The 'a)niiections always remaining the same, it is only necessary 

291 ^ 
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to substitute the different shunts as required by the circuit to be 
measured. If the polarity be reversed, it is only necessary to shift 
the connections from the ammeter to the shunt which should be 
done at the latter, there being no necessity to change the con- 
nections of the shunt itself to the circuit. 

The 300-ampere shunt must always be used for measuring the 
starting current, as the latter will rarely have a value of less than 
200 amperes when the switch is first closed owing to the necessity 
of exerting great power at first to overcome the inertia of the gasoline 
engine, particularly at a low temperature when the lubricating oil 
has become gummed. Cables of the same size as those employed 
on the starting-motor circuit of the car should be provided for con- 
necting up the shunt to make the tests. The 30-ampere shunt is 
employed for measuring the charging current to the battery, while 
the 3-ampere shunt is used for the individual lighting circuits or for 
the primary ignition current. 

Care should be taken to use instruments of the proper capacity 
so that no damage will be done to the delicate mechanism of the 
testing instrument. If an ammeter of 30 ampere capacity is used 
to test the amperage in a battery of 200 ampere capacity the 
mechanism inside the instrument will be damaged beyond repair. 

Growler Armature Tester. This type of tester is the most 
efficient, and results are obtained quicker than by other methods. 
Several makes may be had. In selecting one, be sure that it has 
sufficient strength to do the work, as some of them are too small 
or have insufficient saturation to give results. 

The principle of the growler is the same as that of the trans- 
former, and it operates on alternating current, generally 110 volts. 
Fig. 7 shows a good design. Two coils form the primary of the 
transformer; ibe frame and pole pieces form the magnetic circuit, 
which is open. 

When an armature is plac^ between the pole pieces, the 
armature core (x>mpletes this circuit. The armature conduc- 
tor form the serondary winding, and if there are no short- 
circuite in the eois, very little current or voltage is induced 
in the winding as in any transformer. Should there be a 
dbewted coil, a heavy current is induced owing to the closed circuit 
irf tl^ short-dreuited coi. This sets up a h^vy vibration at the 
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slot carrying the shorted coil, which can be felt, or heard, by 
placing a piece of thin steel or a hack-saw blade over the slot. 

Operation. In testing, the armature is slowly revolved in the 
growler, and each slot is felt with the saw blade, as it comes to 



Fig. 7. Testing an Armature on a Growler 
Cowrtesy of Stndebaker Corporation 


the top. If the armature is left on for a few minutes, the short- 
circuited coil will become hot and will eventually bum out. Com- 
mutator shorts due to small particles of copper dragged over the 



Figs 8. Testing the Condenser 


insulation when turning, commonly called “bu^,^^ will be burned 
off by this heavy induced current. A poorly designed growler will 
not do this. In testing for an open coil, short-circuit each com- 
mutator segment in turn as fhe armature is revolved; each s^- 
ment should give a spark owing to the induced current. In of 
an open coil, no spark will result. In teting for pounds such as 
between the commutator and the armature shaft, a ground^ wind- 
ing will cause a spark. 


2 ^ 
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Testing the Condenser. The test points and lamp may be used 
to test the condenser, as shown in Fig. 8. The condenser is removed 
and laid on the bench top or in other insulated position. The 110- 
volt alternating current is used. If the lamp lights, the condenser 
is in bad condition and should be discarded in favor of a new one. 



If the lamp does not light, make the test shown in Fig. 9, which is 
termed' a capacity test. After the test shown in Fig. 8 has been 
completed with the condenser apparently in good condition, grasp 
the pig tail and bring it to the contact screw as shown. As it is 



10 » OlieclciBg Spring Tension on Oontaet Points 
Cowrteay af Btdck Motor Com'pany 


brought into close position with the contact screw, a spark will dis- 
charge from the pig tail to the screw. The ability of the condenser 
to hold a discharge over a period of time, such as one hour or more^ 
indicate tiiat it is in good condition. A more exacting capacity 
tet witii more accurate equipment is described in the next section 
of this volume. 

SprlE^ f^esswe Testing Scafe. Hi^-speed automobile engines 
require that all parts be adjusted to very accurate specifications and 
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limits. It is for this reason that the use of the accurately graduated 
spring tension scale, shown in Fig. 10, is used so commonly in the 
garages. This spring scale is graduated to read in ounces. It is used 
not alone for measuring the pressure on the contact points within 
the distributor, but it is also used for measuring the spring pressure 
on the generator brushes and the starting motor brushes. Specifica- 
tion sheets of the various manufacturers of electrical equipment 
ordinarily indicate the pressure in ounces that it is desirable to have 
on equipment which is being checked or reconditioned. This 



11. Compression Type Spark Plug Tester 
Cowrte^y of Defiance Spark Plugs, Inc. 


naturally varies for the different units. The specifications of the 
manufacturers should always be followed. For instance, if the pres- 
sure on the contact points in the ignition distributor is not mrrect, 
this may cause missing of the ignition, because of the mability of the 
contact arm rub block to follow the contour of the cam. 

ComiH^essioii Type Spark Phig Tester. To test the spark plu^ 
under conditions approximating th<Be under which they are op- 
erating, the compression test is sometimes used. A device deigned 
to handle this type of test is illustrated in Fig. 11. The device is 
equipped with the electrical connections nectary for pluming into 
the regular current supply from the lighting circuit. A txansfonner 
and coil are incorporated. In use, the spaik plug to he is 

screwed into the eompressicm chamber which is fittol with screw 
threads to tAe the popular typ^ of plug^. After the plug is in 
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position the needle vah^e is opened and air is admitted to the chamber 
until the gauge on the device registers the correct pressure desired. 
The button on the upper left-hand of the device is then pressed and if 
the spark plug is in good condition the spark may be seen as it is 
reflected in the glass on the top of the device as it appears jumping 
from the electrode to the shell. Not only is the device a good one to 
use for proving the actual condition of spark plugs, but it helps to 
convince the customer that his spark plugs are in good, or, as the case 
may be, in bad condition. 



Fig. 12. Timing Ignition with the Aid of the 
Synchroscope 


Timing Ignition with the Synchroscope. The synchroscope is a 
neon light device designed to be operated by means of the ignition 
current. Tlie method of using this device is illustrated in Fig. 12. 
The contact breaker points are cleaned and adjusted to the specified 
gap, after which the lead of the synchroscope is connected to the 
Sfmrk plug wire cable of cylinder No. 1. Car manufacturers making 
use of tins type of ignition timing set a steel ball into the flywheel 
metal. This ball is in a position designed tos. line up with the pointer 
on the flywheel housing. Spark timing is correct when the ball lines 
exactly with the pointer. By using the synchroscope it is possible 
for the mechanic to secure this alignment of the ball with the pointer 
while the engine is running. The flash of the neon light by means 
of the spark from cylinder No. 1 serves to make visible to the operatoi 
the ^act petition of the ball at the time the spark flashes. The 
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appearance of the ball is as though the jSywheel were standing stilL 
Thus, it can be determined whether or not the ball is in exact align- 
ment with the pointer. If it is not in alignment, the distributor 
clamp bolt should be loosened, with engine running at idle speed, and 
the distributor revolved the required amount to bring the pointer 
and steel ball on the flywheel in line. After the alignment is perfect 
the distributor should be locked in position. 



1*%. 13. Pontiac Air-C©ole4 Ocnerator 
Cowrtesy of Pcmtiac Motor Compan-^^ Pontku:^ Midu^n 


Qen^tor Output and Reguktk>n. Test Equipment. The use 
of radios, heaters, and other electrical accessories has put an addi- 
tional load on the battery. This means that without adequate charg- 
ing, the battery is likely to become too rapidly discharged. If the 
charging rate of the generator is increased to take care of this added 
load, it is possible that the life of the generator would be shortened 
because of overheating. TTie increase in generator voltage would 
tend to shorten the life of light bulbs, and perhaps cause them to 
bum out. Distributor points would tend to bum and not last as 
long. 

The Delco-Remy engineers have design^ a fan-cool^ and. 
ventilated generator, Fig. 13, with automatic voltage regulator. Tlie 
vibrating voltage r^ulator cuts in a resistance in series with the 
field when the battery voltage reaches a pr«ietermined value. TTie* 
Pontiac Motor Co. us^ a volt-ampere test for checking and adjust- 
ing the voltage r^ulator fitted in toe generator and battery drcuito. 
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on their cars. According to the Pontiac Co., the testing and adjust- 
ments should be made as follows. 

Checking the Generator with a Volt-Ampere Tester. Before 
checking the generator, the generator charging circuit and ground 
circuit should be checked. Connect the volt-ampere tester, as shown 
in Fig. 14. Disconnect the lead from the battery (Batt.) or am- 



Wig. 14. Connection for Testing Generator Output with. Volt-Ampere Tester 
Cowrtesy of Pontiac Motor Company, Pontiac, Michigan 


meter (Amm.) terminal of the regulator, connecting the positive 
ammeter lead to the battery or ammeter terminal of the regulator 
and tile negative ammeter lead to the disconnected battery or am- 
meter lead. Connect the positive (Red) voltmeter lead to the gen- 
erator (Gen.) terminal of the regulator, and groimd the negative 
voltmeter lead (Black) to the vacuumatic spark control tube at the 
distributor. Set aigine speed for maximum generator output (ap- 
proximately 30 to 35 mil^ per hour) . Groimd the field (F) terminal 
of the regulator with a jumper lead, as shown in Fig. 14, to eliminate 
the regulator resistance. 

If the voltmeter reads less than 8.5 volts, adjust the resistance 
in the volt-am|we t^ter to obtain this reading. With this voltage 
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the ammeter should read 20 amperes or more. If the voltmeter 
reads 8.5 volts or more, without the use of the resistance in the volt- 
ampere tester, and the ammeter reads 20 amperes or more, the 
generator is operating satisfactorily. The hot output will be ap- 
proximately 2 amperes less. 

Specifications for Relay Cut-Out, Contact points close at 6.5 to 
7.25 volts. The contact points open at 3 amperes reverse current at 
6.3 volts. 



Fig. 15. Adjusting tlie Voltage Eegnlator 
Courtesy of Pontiuc Motor Company^ Pontw^, Mkhiym 


The contact point separation is .018 inch to .CS5 inch. The air 
gap is .018 inch to .022 inch between the armature and the core, with 
the contact points closed. 

Checking and AdjmUng the Voltage Regidator with a Volt- 
Ampere Tester J-795, Connect the volt-ampere teter as shown in 
Fig. 15. Be sure to disconnect the lead from the ignitiim (Ign.) 
terminal of the regulator and, using the jumper lead, connect ihe 
ignition (Ign.) terminal to the Battery (Batt.) or ammeter (Amm.) 
terminai. 

Connect the pc^itive voltmeter lead to the ignition (Ign.) ter- 
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minal of the regulator, and the negative voltmeter lead to a good 
ground, preferably the vacuumatic spark control tube at the dis- 
tributor. Connect the ammeter as in Fig. 15. Loosen the voltage 
regulator cover, but do not remove it. Set the engine for maximum 
generator output (30 to 35 miles per hour) . Adjust the resistance in 
the volt-ampere tester until the charging rate is from 8 to 10 amperes. 
(In some cases when the battery is fully charged, it may be necessary 
to turn on the lights to raise the generator output to this figure.) 

If the generator is hot the voltage should be 7.45 to 7.55 volts, 
and 7.55 to 7.85 volts when the generator is at room temperature. 



Pig. 16. Pontiac Voltage Regulator 
Cowrt^y of Pontiac Motor Company, Pontiac, Michigan 


The voltage is controlled by the tension on the coil armature spring. 
If the voltage is too high or too low, it may be changed by removing 
the regulator cover and bending the lower spring hanger down to 
increase, and up to decrease, the voltage. See Fig. 16. After any 
adjustment, replace the regulator cover, readjust the volt-ampere 
tester resistance to obtain generator output from 8 to 10 amperes, 
slow the engine down to idling speed, then increase the speed to 
approximately 30 miles per hour and read the voltage. 

Note* Only a slight bend of the lower spring hanger, up or down, 
is nece^ary to change the voltage reading. In case the voltage does 
not respond to a slight movement of the spring anchor, make the 
following adjustments: 

Adjmting the Air Gap, Press down the hinged armature until 
tile fiber bumper on the end of the top regulator contact spring just 
barely touches the contact spring stop. In this position the air gap 
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between the hinged armature and the outer end of the magnet core 
should be .070 inch. 

Adjusting the Gap between the Fiber Bumper and the Stop. 
The hinged armature should be released and the gap between the 
fiber bumper and its stop measured to see if it is within the limite 
of from .008 inch to .013 inch. If not, adjust it by bending the 



Mg. 17. Electrical Test Bendb 
Cowrtesff &/ Md&r 


UPPER ARMATURE stop. The hinged armature should now be 
preyed down until it touches the LOWER ARMATURE stop. 
Wiili the armature in this position the regulator |K)int separation 
should be from .018 inch to .025 inch. If adjustments are found 
necessary they should be made by bending the lower armature slop. 

Grounding the Regidator. Remove the regulator ^©mbly 
and make sure the ca^ and bracket are properly ©rounded to the 
dash. 
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Cleaning the Contact Points, Excessive sparking and erratic 
operation of the voltage regulator unit contact points, due to low 
tension on the upper contact spring or to misalignment of the con- 




IS- Btaat asnd View of ElectiKsal Teat B^neihi 
Courtesy qf Matar Age 


tact, may in time oxidize the contact points to such an extent as to 
cause high resistiiGe and prevent lie ganerator from charging. 
The contacts may be easily cleaned by Ihe use of a thin, fine-cut con- 
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tact file, being careful not to take too much metal off the upper 
contact, since the active metal is a wafer onl}’’ a few thousandths of 
an inch thick. Never use sandpaper or emery cloth to clean con- 
tacts. Radio by-pass condensers connected to field tenninal of 
generator will cause the points to oxidize. 

Generator Test Bench. Fig. 17 shows a test bench that can be 
made for testing generators. The bench consists of a generator 
stand; a direct-current or an alternating-current motor, according 
to the power available; a 6- and 12- volt cut-out; switches of the 
10-ampere double and single pole, single- and double-throw t3rp€; 



15-volt meter; and ammeter to read 30-0-30 of the direct-current 
type. A pair of test points to work from a 110-volt line, a red lamp 
in series to test the armature and field windings, with binding 
and lamp and socket to light the bench, complete the equipment. 
Fig. 18 shows the front of the board with the instruments in place, 
and the back of the board with the proper connections for the differ- 
ent unite on the t^ stand. If there is a cut-out on the machine 
being tested, the cut-outs on the board are not r«|uired md Hie cut- 
out switch may be closed. Switch can be o|»ned for use of cut-oute 
by using rigfat-band switch for either 6- or 12-V0it g^ierators. 

The stand can be used to t^t the generator as a motor by 

m 
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simply opening the cut-out shorting switch so that the generator 
can take current from a batteiy^ that is used in conjunction with 
the test stand. The output of the generator can be tested, also, 
by driving it with the motor and throwing the desired cut-out into 



the circuit, and the ammeter will show the current output while the 
voltmeter will show the voltage of the battery. 

The test points can be used on the 110-volt line by placing the 
left-hand switch in the left position, or used for low voltage test by 
placing in the right-hand position. These test points are handy for 
carrying out armature and field winding tests as stated. When the 
switch is at the right-hand position the points are connected to the 
battery. 


m 
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Bearing Puller. There are several bearing pullers on the 
market^ but they are not adaptable to every kind of job and are 
weak when- it comes to a real hard pull. A practical puller is shown 
in Fig. 19, The base A is of cast iron, having a front vertical 
standard J and a boss B cast to receive the screw C. This screw is 
% inch with a standard thread. A good snug fit should be made. 



Fig. 21. Assefflibly of Bmring Clamps 


as wear will eventually cause it to become slightly loose; the cross- 
bar D is used in turning the screw. The plate F on the front 
standard is held on by two %-mch cap screws and carri^ the 
clamp screw G, which holds the jaws together. Hie ribs are plac^ 
on each end to strengthen the base, and four hol« are drilM in 
the base to bolt it to the bench. Fig. 20 shows the sliding jaws 
H and I which fit into a slot in the end standard J; the slot is 
cut from top to bottom. The top plate F carries tlie clamp screw G 
which is % inch with an SA.E. thread; the lower end has a groove 
turned in it. This plate fits on the screw G and is held mi the 
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sliding block H by two 8-32 screws. The block is counter bored 
to allow the end of the screw to turn free; this device is to raise 
the block in changing jaws. 

The sliding blocks are shown in Fig. 21; these blocks are cut 
away, as shown, to receive the jaws, which are held by the two 
small pins M. In recessing the blocks, place them in the lathe 



\ i z5: _F^ 

Pig. 22. Bearing Puller Clamps 

with a piece of %-inch metal between them at W; this will make it 
pc^ible to tighten the jaws in place. The jaws used to grip the 
bearing are shown in Fig. 22 and should be made of steel, either 
tool or cold rolled, and case hardened. They are made of roimd 
stock of the proper outside size, cut off in lengths, faced off, bored 
out at F, and turned round in the chuck with the shoulder F. The 
jaw face at Q is bored and rounded to fit the face of the bearing. 
The jaws are made for several sizes of bearings, a different set of 
jaws being made for each. 

IgitMon Timing Indicator. The type of ignition timing indicator 
utilized for tinuBg of Chrysler motors is illustrated in Fig. 23. The 
device is a^mbled to the engine at the spark plug hole. An indi- 
cating arm is projected into the combustion chamber to rest on 
top of the piston which is brought onto upper dead center compres- 
sion stroke. In any case, it is necessary to consult the data sheet 
sii|i>lied by the maker of this type of equipment or by ike car 
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manufacturer recommending its use. For instance, if the timing 
should occur according to the information available at .030 before 
top dead center, locate the top dead center on the compr^ion 
stroke of the piston. Next, move the dial of the indicator to zero 
and then to the left thirty times. Reverse the engine rotation until 
the hand passes the zero point about .025 inches. Then rotate the 
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Wig. 23. Checking Ignition ’Rming 
Ccfwrt€$y of Chryder Covportttion 


crankshaft in a forward direction bringing the piston tip slowly j 
and stop at zero. This will take up all backlash in the distributor. 
Next turn the distributor until the spark fires in the spark gap, at 
which point the distributor should be locked in petition. 

The same type equipment may be utilized for checking the (x>il 
and condenser, in which ease the set-up is as shown in Fig. 24. 
Connect the timing indicator in seri^ with the coil and distributor. 
With the engine operating, ch'edc the spark at different engine sp^ds. 
If the spark cuts out between zero and five, it indicates a defectiwe 
cod. Move the ri^t-haad adjustable screw to 7 millimeters ^and if 
the 'j^ark cuts out between zero- and seven, this indicates a defective 
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condenser. Only the right-hand terminal is adjustable^ the left-hand 
one being fixed in position. 

Voltaieters and Ammeters. In some instances, it is desirable to 



Fig. 24. Testing Coil and Condenser 
Courtesy of Chrysler Corporation 


have the voltmeter and ammeter separate; that is, two individual 
instruments instead of a combined instrument as shown in Fig. 3. 



Mg. 25. Cheeking Generator -witli Instruments Conneeted 
at Cut-Out Terminals 
C(mrt6«y of IMco-Remy 


In any case, it is essential iJaat the instruments be of known quality. 
Fig. 25 illustrates such instruments in use for checking at the cut-out 
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terminals of a North East generator. In utilizing this type equip- 
ment for checking the generator, it must be remembered that the out- 
put readings at the dash will be approximately 2 amperes lower than 
the reading taken at the generator terminal. When checking the 
voltage reading as well as the ammeter reading, reference should be 
made to the manufacturer’s specifications for voltage and output for 
the type equipment being checked. The amperage is usually checked 
with the generator connected to a fully charged battery. In no case 
should the amperage be allowed to exceed the specified setting of 
the generator. In cases of high voltage, the output should be reduced 
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SO as to more nearly conform with the driving conditions or the 
electrical requirements of the automobile on which the generator is 
in use. 

Bearing Cup Puller. As it is very hard to get a tearing cup 
out of an end plate, such a puller as shown in Fig. 26 is quick 
and eflScient. The body A is made of cold-rolled steel, the lower 
end being shaped to a sharp angle and slotted so that it will expand. 
These slots B may be milled or cut with a hack saw. A -^-inch 
hole C is drilled and threaded with an S.A.E. thread, and a ta|^r 
bolt D is screwed into the hole. This screw has a taper E which 
expands the body of the puller, a flattened portion F being made 
for a wrench. A T handle is placed in the shank at G, and the 
whole tool is case hardened. In using this puller, the screw is 
backed out and the sharp angle points placed back of the cup. 
The screw is then turned up tight and the whole assembly struck 
sharply on the bench, striking the screw, when the cup will be 
forced out without dams^ing the mp or the end plate. 

ziz 












MOTOR ANALYSIS 

CAR EQUIPMENT TUNE-UP 

The purpose of the equipment which is designed to make a com- 
plete analysis of the operating condition of an engine, and the access 
sories with which engmes are equipped, is to eliminate the guesswork 
from trouble finding. The development of test equipment such as is 
necessary for this work, is one which covers a period of many years. 
The student-mechanic who has mastered the contents of the earlier 
sections of these volumes, is in a position to profit by making a most 
careful study of the operation of the motor analysis and tune-up 
equipment. Specialized imits of testing equipment which are used 
on the test panel of the motor analyzer and trme-up equipment, 
illustrated in Fig. 1, have been developed with specific ends in view. 
Indications of the instruments in use for the tests bdng made are of 
such nature as to show (not cmly to the operator using the equipment 
but to the customer who owns the <ar) definite reactitms which fix m 
the mmd of the customer the fact that the motor is or is not r%ht 

Using Tune-Up Equipment to Sell Wwk- More and more car 
owners are in the habit of taking their automobiles to reliable service 
stations for periodic check-up on tune-up and analyzuig equipment. 
At the time this work is done, the operator in charge of the equip- 
ment makes out a form sheet on which the results aU of the tests 
are shown, indicating to the custom®- the need or dearability of 
having certain repair operations, such as are treated in the early 
part of these volumes, performed on his automobile. The old saying 
that “seeing is beheving” has mudi to do with the knowledge of the 
operating condition of the autmnobSe engine aiwl its accessories. 

It is quite essential that the operator handling this type of 
equipment be well trained, otherwi^ he may confuse results and 
j^ve out statements with reference to conditions oi the automotive 
equipment being tested which cannot be supported dmuld the 
custom® take his car to another dmp to have the indkated refMurs 
made. When making tests for trouble finding in any oi the several 

Note. Hie IliistTatioits and infcnmatioQ oontaiaeii in -tUs sectkn axe 
svailaMe tlmmgh the ooortesy ^ Jos^h Weidaihic®, Inc., C&icaigo. — Ed. 
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systems of the automobile, an exact method of procedure should be 
followed so that no part is missed. As mentioned previously, usually 
these operations and their sequences are indicated on form sheets 
which are filled out by the one doing the testing. Ordinarily the 
tests are made somewhat after the order of the grouping and listing 
in the following pages. In some cases it is imperative to have certain 
tests made before other tests are made. In certain other cases this is 
not essential. An example of this is the case of the battery and the 
electrical equipment. If the battery is not in good condition, it 
naturally follows that electrical tests cannot be made with complete 
success. 



Tune=Up Test Equipment. The equipment used for motor ana- 
lyzation and tune-up work is usually built up in an attractive panel 
and work bench style such as is illustrated in Fig. 1. If the equipment 
is mounted on a portable work bench the bench with aJI leads and m 
forth may be moved close to the car to be analyzed. In the main 
the equipment consists of voltmeters, ammeters, vacuum gauges, 
switches, electrical motor, electrical leads and other instruments 
designed to make and record the result of the tets being made. 

Caring for the Testing Equipment. Inasmuch as the testing 
equipment bases its real value upon accurate mstaiments, it follows 
that these instruments must be checked daily and kept in fii^ clas^ 
condition. For this r^tson it is su^ested that the operator of such 
equipment familiarize himself first with the care of the equipment 
and, specially, the test instruments on the test bench. 


SIT 
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Testing Analyzer Battery. Check the battery on the analyzer to 
Boe that it is always 6 volts or more. This test should be made with 
the coil connected. This puts a 4-ampere load on the battery and 
under this condition it should read not less than 6 volts. If in good 
condition and properly charged, the reading on the voltmeter, Fig. 2, 
should be 6.2 volts. 

Check Static Points. The clearance between the static points 
and the gap electrodes, Fig. 3, should be .005-inch. Check these 
daily to see that dust does not accumulate between the points and 
the gap electrodes. The spark points should just touch at the zero 
settiag of the gap. 



Fig. 4- Tlie Condenser Tester 

Adjusting the Condenser Tester. The contact spring A, Fig. 4, 
should rest with a slight tension against the contact screw B, Adjust 
the contact screw E until the discharge meter reads the same as the 
charge meter. If unable to get the same reading, adjust the resistor, 
which is located in back of the discharge meter, by loosening the 
screw P and adjusting with the damp. All adjustments should be 
made with the 500^volt tap. 

Inspection and Adjustment of the Breaker Motor. The small 
motor on the left-hand side of the test equipment, shown in Fig. 1, 
is illustrated in diagrammatical form in Fig. 5. First set the pointer to 
20 d^rees, loosen the screws A and B and adjust the plate C in the 
direction of the arrows so that the points remain dosed during 20 
travel of the c^un, as marked on the disc D, Fig. 5. If the disc 





Rg. 6. Higihr-TeMi®!! Ck>iiiaeeiioB» to Bo^ae 


Using Hig^*TeiisiO'ii Test L^ds. -Wlieii iiang iiie 
t^ing equipment never pmnit the Mgh-tensinn l«ids to ife hj 
ade but always seiMfate them with Hgh-tensbn insnlatorsj so as to 
have the high-tenaon l«ids maint^ed at l»st 21- indb^ apart. 
His is ilnstratod in F%. 6. 

si§ 
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Suggestions for Using Analyzer. Do not start testing the car 
until the floor boards have been removed and the battery and 
batteiy cables have been thoroughly tested and inspected, to see 
that they are in good mechanical and electrical condition. 

Do not permit long high-tension leads to lie side by side when 
testing ignition equipment. Keep them separated at least 2^ inches. 

Do not try to test coils with a battery that reads less than 6 
volts. Always use a fully charged battery. 

Keep all the test leads and electrical cables of the analyzer in 
good condition. Do not allow them to become oil soaked and dirty. 
They should be wiped free of oil or dirt and hung on the test bench. 

Do not start testing cars until fender covers are in place. This is 
a small item, the observance of which creates respect for the shop. 

Do not permit the analyzer tools to be used except with the 
analyzer. They should always be kept clean and in their place, ready 
for use by the one in charge of the analyzer equipment. 

When installing new contact points in the distributor, have it 
removed to the test bench fixture for that particular work. This 
will save time and makes for a better job. A running test should be 
made on the distributor before replacing it. 

Before making any connections on the engine or its accessories, 
be sirre that all of the switches on the analyzer are open. 

Keep the analyzer in good condition with the bright parts 
polished and protected with a film of oil. Renew the paint on the 
painted portions of the equipment occasionally. 

TESTS WHICH MAY BE MADE WITH THE MOTOR 
TUNE-UP EQUIPMENT 
BATTERY TESTS 

Hydrometer Test, This operation is vitally important and 
must never be omitted- Test for specific gravity and water level. 
Specific gravity should not read less than 1250. 

In^>ect the terminals and battery cables for corrosion and wear. 
If found dightly corroded, the cable terminals should be removed, 
thoroughly cleaned, greased, and re-assembled to prevent them from 
becoming worse and giving future trouble. If found excessively 
corroded or worn, operator should point out the necessity for re- 
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placing at once. Unless replaced, owner will eventually experience 
hard starting, high voltage, dim lights, or poor ignition as a result 
of this condition. Operator should also point out that unless this 
condition is corrected immediately, further tests cannot be accu- 
rately made due to excessive voltage drop caused by faulty connec- 
tions. 

Open Voltage Test. Use cable, Fig. 7, wdth two pairs of wires 
enclosed in single rubber cover w'hich are connected to back of panel 
to the three voltmeters. With pair shown at A, connect the lead 




with red insulator to positive terminal of battery and connect lead 
with black insulator to bar connecting cell 1 with cell £. With pair 
shown at B, connect lead with blue insulator to negative terminal of 
battery and connect lead with black insulator to bar connecting cell 
2 witih cell 5. The riding of each voltmeter will indicate condition 
of each cell. All three voltmeters should read two volts or over. 
If reading is less than two volts for each cell, the battery is either 
discharged or has one or more defective cells. 

Cranking Te^ Leave the test leads connected as in open 
voltage test. (Be sure ignition switch is off.) Step on the starting- 
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motor switch or operate starting-motor button on dash (if startix, 
use startk button) and at the same time check voltmeters. With 
starting-motor operating, the voltage drop as indicated by each 
meter should be uniform, and each meter should read not less than 
L5 polts. If one or two cells read 1.3 volts or less, and other reads 
1.5 volts or more, the battery is either discharged, or low-reading 
cell or cells are defective and battery should be replaced with fully 
charged battery before proceeding with motor analysis. Should 
batter^" cell voltage check satisfactorily on voltmeters (1.5 or more) 
and starting motor fail to turn engine over briskly, then make the 
^ seconds capacity discharge test as described in the following 
instructions. 

The carbon-pile control knob is located directly in the center of 
the sub-panel, Fig. 1. To the right you will note two voltmeters and 
to die left a voltmeter and ammeter. Before proceeding with the 
test be sure that carbon-pile control knob is tmrned to the left until 
the knob is free. Leave the voltmeter heads hooked to the battery 
as in open voltage test; Hook up large white (500-amp.) leads to 
battery, connecting insulated terminal clip to negative post. Connect 
other terminal clip to positive post. After determining what the 
ampere-hour capacity should be (refer to electrician’s manual) refer 
to the following chart to determine ampere loads to be applied to 
battery for 20 seconds, and what the resultant voltage readings 
should be if battery is of sufficient capacity, as determined by car 
manufacturers. 

If the electrician’s manual indicates the battery should have 
117 amperes starting capacity, the following chart shows loads to be 
applied. On 120 ampere-hour battery (nearest rating to 117) as 
l(K)-^unpere load is applied for 20 seconds, the resultant voltage 
reading should be 1.97 volts per cell; 200-ampere load for 20 seconds, 
the resultant voltage reading should be 1.86 volts per cell. 

Gradually turn carbon-pile control to the right until the am- 
meter dbows you have applied the proper minimum load (load ^'A”) 
as Aown on the chart Quickly note voltmeter readings on each cell. 
Now turn ihe cadbon-pile control farther right to maximum load 
(load as shown on chart, and quickly note voltmeter reading 
for al tibree cels. This loctd should be applied for approximately 
21 Qe<»nds and meter watched for drop in v#itage. Immediately turn 
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the carbon-pile control in neutral position (left). Load should not be 
applied more than 20 seconds. 


MOMENTARY DISCHARGE TEST— 20 SECONDS 


Capacity of Battery 

Ampere 

Volti^ witii 

Ampere Hours 


Lem 

Current Flowing 

80 

A 

50 

2.02 

80 

B 

100 

1.88 

100 

A 

100 

1.05 

100 

B 

200 

1.82 

120 

A 

100 

1.97 

120 

B 

200 

i,m 

140 

A 

100 

1.99 

140 

B 

2m 

1.88 

160 

A 

150 

1.95 

160 

B 

mo 

1.81 

180 

A 

150 

1.97 

180 

B 

mo 

1.84 

200 

A 

200 

1.94 


Note. If voltage on meters r^ds approximately the same as 
shown on chart, the battery is in good condition. Check starting 
switch and starting motor to determine why starting motor does not 
turn over satisfactorily. If on test, voltage in any cell drops under 
proper voltage as indicated on chart, the battery is either discharged, 
defective, or under capacity as specified by car manufacturer. In 
such cases battery should be replaced with fully chaiged batteiy^ of 
proper capacity- 

Starting»Motor Test. For proper starting motor operation there 
must be a battery of suflcicieBt capacity; clean and tight connections 
at starting motor terminal, starting motor switch, batteiy, and 
ground. Starting motor must be in good mechanical and electrical 
condition. Starting motor mu&t be securely fastened to frame of car 
or flywheel housing. Engine must turn freely without binding. 

Prepare for this test by opening the carbon pie (turn knob to 
left) using the cable with two pairs of wir^ enelo^ in the single 
rubber cover, which are connected to the l^ck of fwnel, F%. 8, to the 
three voltmeters. With A pair connect the Imd widi the red ksuktor 
to the positive terminal of the battery. Connect the le^ with the 
black insulator to the bar connecting cel 1 with cell 2. With B piir, 
conn^ the l^d with the blue insulator tO' the negative terminal of 
the battery. Connect, the lead with the black insulator to fhe bar 
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connecting cell 2 with cell 3. The reading on each voltmeter will 
indicate the condition of each cell. All three meters should read two 
volts or over. Connect the heavy white discharge leads to the positive 
and negative terminals of the battery. Step on the starter and note 
the voltage of the three cells as indicated on the three voltmeters, and 
make note of this voltage while the starter is cranking the engine. 

Current Draw Test. Apply load to the battery by closing the 
carbon pile (turn knob to the right) until the voltages of the three 
cells drop to the same voltage as shown wLen the starter was crank- 
ing the engine, and note reading of the ammeter. The ammeter will 



now show the exact current that the motor draws while cranking the 
engine. If the current drawn is in excess of the maximum current 
specified, it indicates a binding engine or faulty starting motor. Use 
the hand to determine whether or not the engine is binding. A free 
engine will turn easily between compression periods. A binding 
engine will drag between compression periods. If hand-crank test 
detennines that the engine is not binding, the excessive current 
indicates defect in starting motor and car owner should be advised 
that the starter needs repairing- If starting motor fails to operate 
properly and ammeter reading indicates subnormal current draw, 
the trouble lies in bad connections, faulty starting motor switch, 
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faulty starting motor, or weak battery. The voltage tests wMch 
follow will reveal sources of trouble. 

Startix Test- “Startix^’ is a trade name for an automatic starter 
switch which operates when the ignition is bitched on and is held 
open by current from the generator. Therefore, it is of utmost im- 
portance that the generator should be functioning properly at aU 
times on cars equipped with Startix. An auxiliaiy push button is 



' provided, making it possible to disengage the starting switch after 
the engine starts, in the event the generator fails to build up sufficient 
voltage to open the switch. After making sure that the generator and 
ignition system are in good condition, that cut-out relay is working 
properly, and ail connections are clear and tight, the fc^owii^ tests 
can be made. 

Connect the voltmeter test leads to :^volt terminals on the 
panel. Fig. 9. Test the Startix to grouiMi by ixmnecting one vdt- 
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meter test lead to frame of car and the other voltmeter test lead to 
metal case of Startix. In this test a zero voltmeter reading should be 
obtained with engine either running or shut off. A voltage reading 
here would indicate a poor ground connection. With the engine 
running, the voltage from the ignition terminal to ground should be 
between 6 and 7 volts. This is the left-hand terminal on top of the 
Startix. Connect one voltmeter test lead to this terminal, connect 
other voltmeter test lead to frame of car for this test. With the 
engine idling, voltage from the generator terminal to ground should 



be 2 volts or more, and 6^- to 7^ volts when the engine is speeded up 
and generator is charging. This is the right-hand terminal on top of 
the Startix. Connect one voltmeter test lead to this terminal. Con- 
nect oth^ voltmeter test lead to frame of car for this test. 

Voltage between battery terminal and Startix terminal should 
be between 6 and 7 volts while starting motor is not operating. (Hie 
battery terminal is the large terminal at the bottom of the Startix. 
Hae starter termiiial is the laj^e tenninal on the front of the Startix.) 
Volla^ ,Aoidd not be more tha® one volt' while the Stertix is operat- 
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ing. Connect one voltmeter test lead to the batter^^ terminal. Con- 
nect other voltmeter test lead to the starter terminal for this test. 
If these readings are obtained and Startix does not function, the 
entire unit should be replaced. 

Generator Test. When adjusting the generator charging rate, 
always refer to the factory specifications for charging rate specifica- 
tions. Do not depend on the car ammeter but use the ammeter on 
the test panel. The generator should be connected and the following 
tests made. 

Disconnect the generator lead at cut-out relay terminal (battery 
side). Connect the ammeter test leads to 50-ampere and positive 
battery terminals on test panel as shown in Fig. 10. Connect one 
ammeter test lead to relay terminal (battery side). Connect other 
ammeter test lead to wire removed from the relay terminal. Close 
the lower battery switch to right. (These switches are located in the 
center of the test panel. This places the panel ammeter in series with 
the generator circuit.) Connect the voltmeter test leads to the 25- 
volt terminals on the test panel. Connect one voltmeter test lead to 
cut-out relay terminal (generator side). Connect the other voltmeter 
test lead to engine for ground- Cl<^ the voltage switch to right. 
Start the engine and observe readings on meters. 

Check the car ammeter by comparing readings with the meter on 
the test panel. Test panel ammeter should show approximately 
to 2 amperes more than the car ammeter. This is the current required 
for ignition (single .coil) or 3 amperes where two cois are used. As 
engine speed is slowly increased from idling speed, the voltmeter 
readings should increase until a maximum of to 8 volts is rew^hed. 
At this voltage, the cut-out relay should close and voltmeter pointer 
will drop back to approximately 6^ volts. At this time the ammeter 
should show a charging rate of from 3 to 5 amperes. Reduce the 
speed of the engine gradually. Charging rate should d^rease and 
the mnmeter will show from 2 to 3 ampere disdwge, then drop back 
to zero. 

The cut-out relay point should dose at not more than 8 vdfe^ Mid 
open at from 2 to 3 ampere di^ha^. If th^ resulfe are not d>- 
tained, relay is not operating properly and should adjiBtoJ mr 
rei^acdl.'" A^wariatio® of ^ volt or more betwe^ the lottery and 
generator, afto the generator 'h^ been chas^mg at a mMomiiin rate 
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for approximately 15 minutes, would indicate a high-voltage condi- 
tion which may be due to loose or poor connections in the charging 
circuit. This must always be corrected. Adjust the charging rate, 
within safe maximum limit, to suit driving conditions of car opera- 
tion so as not to overcharge battery or allow it to become discharged. 

To Check Cut-Out Relay. Remove the voltmeter test lead from 
the frame of the car or engine, and connect to relay terminal (battery 
side). All other connections remain the same. This places the volt- 
meter directly across the cut-out relay terminals. Voltmeter should 



dbow 6 volts with engine not running. Start the engine and run at 
idling speed. Increase the speed gradually and watch the readings on 
tihe voltmeter. As generator speed increases, the voltmeter reading 
Bjmm the relay will decrease, showing a reverse reading just before 
the points dme. The pointers should then drop back to zero. If a 
reading is obtidnrf with the points clo^, it indicates that there is 
poor contact at the relay points. Relay ^ould be repaired or re- 
placed. 

To Test FieM Coils. Connect tibe ammeter test lead 

to 8-«mp»e terminal, F%. 11, on test panel. Qose the battery 





MOTOR ANALYSIS 


15 


switch to the left. The generator third brush should be lifted or 
otherwise insulated from the commutator. This is the adjustable 
brush which controls the charging rate of the generator. Connect 
one ammeter test lead to the frame of the generator. Connect other 
ammeter test lead to the third brush. Reading on ammeter will 
indicate the current drawn by the field coil. See factory sj^ifica- 
tions for necessary data. 

To Test Field Voltage and Third Brush Regulated Generators* 
Connect voltmeter test leads to 25-volt terminals on the test panel. 
Close the voltage switch to the right. Connect one voltmeter test 
lead to the frame of the generator or engine. Connect other volt- 
meter test lead to third brush. (Third brush should be in normal 
operating position in contact wdth the commutator.) Start the en- 
gine. At idling speed the voltage should be approximately 5 volts. 
As speed is increased, the generator charging rate increases. During 
this period, the voltage at the field will remain practically constant. 
At peak of the charging rate the voltage at the third brush will de- 
crease as the engine is speeded up, with a resultant decrease in 
generator charging rate. 

Visual Iii^>ectk>ii. Visual inspection of the generator shows con- 
dition of commutator and brushes. In some cases worn bearings can 
also be checked during this inspection. If the commutator or brushes 
are worn or if the bearings are worn, the generator should be removed 
from the car and necessary repairs made. This is very important as 
the generator is the source of supply upon which all electrical units of 
the car depend. This inspection should include a check of the fan 
belt if the generator is belt-driven. Any belt that is oil-^mked or 
stretched beyond the take-up point should be replaced. 

Spark Plug Test* Warm up the engine to the average noimal 
operating temperature. Don’t test s|mrk plugs in a cold en^e. Set 
the throttle allowing the engine to idle smoothly at low speed. Con- 
nect the high-tension lead with the red insulator to right-hard, h%h“ 
tension terininal on the panel, Fig. 12. Connect the h%h-tension lead 
with black insulator to the left-hand, high-towii terminal on the 
pand. Connect the lead with red insulator to ^mrk |Jiig, mwoect 
lead with black insulator to ground or metalic part of engine. &t 
the pointer on spark gauge to *'spark-pliig line” on ^»rk ^p dial. 
This amount of gap represents propeiiy ^»c€d spyrk-pli^ electrodes 
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in engines of normal compression. In high-compression engines the 
^[mrk gap should be opened wide. 

If the spark-plug gap is too wide or electrodes are burned, caus- 
ing a high resistance, the spark will jump across the gap in the spark 
gauge instead of across the electrodes in the plug. In case the plug 
is fouled, there wiU be no flash in the Geissler tube. The remedy is 
to correctly space the electrodes in accordance with specifications 
recommended by the spark-plug manufacturers. If the spark-plug 


o cissLER tube: test 

hJQ n-A.SHES .- SPARK PLUS, 
CO-W-GTELV FOUi-EOCW?/ 

Shorted wi no current 


DIM OR ^RE6<A.AR PI. 
Plug partly fouled or 

IGIsHTiON WIRES leaking 
EXCESSIVELY. 



SET POrNTER AT 


D>irCRLAP^NC» flashes r 
LEAKS BETWEEN IGWtOK 
WIRES OR FDULED 
DISTRIBUTOR. 


SPARK PLUG 
LINE. IN HIGH 
COMPRESSIOia 

ENdisiesopm 

GAPWIDC. 



elwtrodes are adjusted properly and are not burned, the ^ark will 
jump aero® the spark-plug electrodes and not in the spark gauge, 
lowing that the spark plug is in good condition. In order to make 
an accurate analysis of the plugs, the distributor, coil, condenser, 
and high-tension cables must be in good condition. A double flash in 
the Geissler tube indiottes a ddfective distributor cap or ignition 
cable. 

When testing twin ignitions such as Nash or Stutz, disconnect the 
oppMte ^de of the spark plugs before making tests. This can be 
dore by removii^ the ii%h-te!irfon cable horn the distributor cap 




MOTOR ANALYSIS 


17 


which fires the sides to be disconnected, and grounding thb cable on 
the engine to protect the ignition coil providing emrent for this 
of spark plugs. Motor car engineers recommend replacement of Sfmrk 
plugs after 10, (XK) miles of service for two rea^ns — ^performance and 
economy. 

The foregoing instructions do not apply to cara equipp^ with 
radio. Where suppressors are used, the plugs can be teted by 
eliminating the suppressors by connecting the t^t lead direct to the 
spark-plug terminal under the suppressor. With the radio plug in 
good condition, the light in the Geissler tube wdll be dim, but the 
same for all plugs. Always check the spark plugs against the manu- 
facturer’s specifications and for ^Tieat range” chart to determine if 
proper spark plug is being used. 

Compression Test. This test should be made with the engine at 
normal operating temperature as the parts are then expanded to 
normal working condition. The compression test is made with aU 
spark plugs removed and with wide-open throttle. On twin ignition 
such as Nash or Stutz, remove plugs on one side of engine only. Insert 
the proper adapter in cylinder, tighten moderately with a wrench 
(not too tight). Attach red compression hose, Fig. 13, to adapter in 
cylinder, hand tight. Do not use a wrench. 

Use the starting motorto turn engine over several times until com- 
pression gauge shows highest reading, or until no further appreciable 
movement of the pointer is indicated. Record this reading. Test 
each cylinder in like manner. Comjmre r^ults of the tets. A varia- 
tion of 3 to 6 pounds compression in the various cylinders is sati^ao- 
tory; however, a difference of 10 pounds less than the average in- 
dicates a cylinder with low compression and the cause of the low 
compression may be determined by further tests. 

To distinguish between piston-ring leakage and valve Imkage, 
remove the adapter and pour about a tabl^poonful of h^vy oil 
on top of the piston. Replace the adapter and compre^ion hc^ and 
rep^t the compr^ion test. The oil temporarily soils l^kage ptst 
the piston rings. Note whether the «x>mpr^icm imdii^ is appmi- 
mately the same as before, or whether it is M^er. K ©ompr^^n h 
the same, it indicates that rings are tight but the vdivo are leaking. 
If the comprosion reading has increased 10 |x«i3ads or more ovo 
first reading, it indicate that ttere is l»st the pi^on rmga 
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Fyamp le. In an engine witL a factory rating of 90 pounds, if one 
cylinder shows only 60 pounds hut after sealing, that cylinder shows 
from 75 to 90 pounds, the condition indicates worn, broken, or poorly 
fitted rings. If, after sealing, the compression reading shows only from 
4 to 6 pounds increase, it indicates bad valves in that cylinder. A low 
even compression m two adjacent cylinders sometimes indicates a 

COMPRESSION TEST 

I REMOVE ALL SPARK PLUGiS 



lealsy head gasket between these cylinders. This should be checked 
before wndemning the valves or rings. 

N<^e. The importance of the foregoing test is to determine 
varialions in the impression between cylinders and not the absolute 
readings. It is not so important how high the compr^ion is, but 
bow uniform in each cylinder. 

on Genial IgnMmn Test. In making the general ignition 
tet, the vacuum hose should be connected at the same time. That 

3 ^ 
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is, make one operation of this job by connecting the ammeter in 
series with the contact breaker of the ignition distributor, the volt- 
meter at the ignition coil, the spark gap in seri^ with the ignition 
coil, and the vacuum meter to the intake manifold. Having made 
these connections, the operator can see at a glance the true condition 
of the engine when it is started. 

If the vacuum (see Fig. 13) shows 28 to 30 points without fluctu- 
ating, it shows that the compression is high and even. If the vacuum 
is low — 25 to 27 and uneven, the compression is low and uneven. A 
complete test should be made to determine the cause for low com- 
pression, namely — carburetor adjustment, burned valves, improper 
tappet adjustment, worn rings and cylinder walls, before any promise 
is made to, better the performance of the engine. 

After the installation of new spark plugs, coils, points, and wiring 
harness, the vacuum meter can be relied upon to indicate engine con- 
dition because vacuum depends upon the same parts that control 
compression. In other words a set of pistons that will not create or 
suck a high vacuum wil not pump a high compre^on. This also 
applies to valves — if they wfll not hold a vacuum they will not hold 
compression. 

The vacuum meter acts as a very sensitive tachometer and will 
indicate the slightest variation in engine speed. So before the breaker 
contact points are condemned because of a fluctuating reading of the 
ammeter, it is essential that the operator know that the engine is 
running evenly. If the engine speed varies, the ammeter in the 
breaker-point circuit will vary with the engine speed. Tim is very 
often attributed, erroneously, to poor breaken-point action. Urns by 
using the vacuum the operator has a double chwk on the complete 
power plant. 

Procedure for General Ignitioii Test. Conn^ the voltmeter 
test leads. Fig. 14, to 25-voIt terminals on the test |mneL Connect 
one of these leads to the battery ^e of the igniticm c»il. Coni^rt the 
other test lead to the frame of the car or eiigine for ground. Hiason- 
nect the wire from the ignition <x>3 on the distributor housing tar*- 
minal. (In cases where electnioek is used, di^mia^t distributer 
lead at ignition coi terminal.) Connect amindsra' test feid to 8-am- 
pere terminal on test (Tlie ^ammeter t^t IomIs cm be* ideatified 

as being 'Crf ^the smrfter ovca^ai ^dhym^ete and witii l»ge test cIi|M in 
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^uare rubber insulators.) Connect one ammeter test lead to the 
.distributor terminal (in cases where electrolock is used connect to 
ooH terminal). Connect the other ammeter test lead to the distributor 
wire which was disconnected from the coil or distributor. (This places 
8-ampere meter in series with primary circuit of the coil.) 

Remove the high-tension cable from the center of the distributor 
cap. Connect the two high-tension test leads to the test panel. Con- 
nect the lead with red terminal to right-hand high-tension terminal 
on test panel and lead with black terminal to left-hand high-tension 



terminal. Iben connect the high-tension test lead with the red ter- 
minal to high-tension cable removed from center of distributor cap 
and the high-tension test lead witJi black terminal to the center of 
the dktributor c^p. (The high-tension leads referred to may be 
identified as being of the largest over-aD diameter with small clips 
covered with dhort rubber insulators.) The black hose is the vacuum 
}Mm, Connect this hose to the intake manifold or as close to the in- 
take manifold as possible. 

CautioM. Be sure the connection is tight and the hose is not 
kinked- See that suction exi^ at the point where <x)nneetion is made. 

m 
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Be sure that the washer is properly placed in ho^ adapter connection 
before making hook-up. Set the pointer on spark gauge at zero. 
Close the ignition switch and note voltmeter and ammeter readings. 
Should voltmeter register backward or reverse reading, reverse peti- 
tions of voltmeter test leads at test panel. (With test leads in proper 
position, ignition switch closed and distributor fK)ints closed, Fig. 15, 
the voltmeter should read approximately 6 volts, not more than 
volt less than open circuit battery voltage.) If the reading is 1^ 



than 6 volts there is a loose or coiroded connection between tbe mil 
and battery. 

If the ammeter. Fig. 14, reads zero, turn the engine by hand until 
the distributor points are closed and then note rmding. If the meter 
reads in reverse direction (to left) reverse ammeter terminals at test 
imneL Reading should be 4 ampere or more. If 1^, check for loc^ 
connection, poor ground or trouble in the distributor circuit. 

Start ftuginft and run at idling speed untii normal operatirg tem- 
perature is r^tchal. Note vacuum meter, Fig. If readhg fluc- 
tuate, endmvor tO' stedy by carburetor adjustm^it. Opm s|»rk 
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gauge to maximuiB point at which spark will fire without missing 
acro^ gap in spark gauge. Check spark-gap setting with coil chart. 
If spark gaxige is set within li millimeters of factory specifications 
for particular coil as shown under heading cam angle 20 degrees, coil 
should be r^rded as satisfactory unless subsequent coil tests prove 
otherwise. If coil will not fire steadily without missing with spark 
gauge set within -millimeters of standard setting, as shown by 
test coil chart, coil should be thoroughly tested as per ignition coil 
test. 

An irregular spark indicates that either the coil or condenser (or 
both) are weak, bad breaker-point condition, or poor connection be- 
tween distributor housing and engine block. No coil should be con- 
demned without making a thorough and separate coil test. Note 
ammeter reading. Ammeter reading should show, approximately 
to 2 amperes and the needle should remain steady. If reading is less 
than amperes, or more than 2 amperes, it indicates bad contacts 
or trouble in the ignition circuit. If the ammeter hand fluctuates and 
vacuum gauge is steady, it indicate ignition-distributor trouble. 

The general ignition test as outlined is not in itself a definite and 
conclusive test. Readings of the voltmeter, ammeter, and vacuum 
meter should clearly prove to the operator whether or not some 
definite trouble exists in the ignition system and engine. The general 
ignition test is employed to quickly determine those cases where 
trouble exists and to permit the operator to proceed with further 
individual tests to definitely locate and correct trouble indicated. 
Regardless of the fact that the general ignition test may indicate 
fairly good operative condition, it is always advisable for the operator 
before definitely stating that the ignition system is in proper condi- 
tion to test specifio units in the following order of procedure — dis- 
tributor-ignition coil — condenser — ^ignition cable. 

Ignition* Distributor Test. In the case of a distributor having 
two sets of broker points, it is of utmost importance that they be 
adjusted to open and dose at proper intervals. Setting these points 
accurately is term^l ^^^jmchronizing.” Ignition-distributor troubles 
can be classified as follows: breaker points not properly sjmchronized ; 
breaker points burned or pitted; worn cam, making correct setting of 
the breaker points impossible; worn baring, making correct setting 
of bi^ke* points im|x^ble; hmt dWt, makmg correct setting of the 
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breaker points impossible; burned or cracked rotor; burned or cracked 
cap; worn or sticking automatic advance mechanism; poor ground 
connection. 

The ignition distributor must be mechamcally and electrically 
correct if the engine is to develop its maximum power. See factory 
specifications for correct breaker-point setting. A worn (»m, worn 
bearings, or bent shaft is indicated by difference in breaker-|x>mt gap 
as the cam is rotated on the distributor test fixture. Burned or pitted 
points can be seen by making a visual inspection. Bad contacts gen- 
erally are indicated by ammeter reading when making general ignition 
test. Burned or cracked cap or rotor can be seen, at times, by visual 
inspection or such trouble is indicated by a double flash in the 
Geissler tube. (See ignition-cable test and spark-plug test.) Remove 
the distributor cap and examine it thoroughly for cracks or burned 
condition. 

Note. When making spark-plug test double flashes in Geisder 
tube are an indication of defective distributor cap or ignition cable. 
(See ignition cable test.) Remove and examine the rotor for cracks 
or bums. If '^trailing” edge on rotor contact shows exc^ive burning, 
the rotor should be replaced. Inspect the broker points for burned 
or pitted conditions and test for proper volt^e as follows. Connect 
one 25-volt test lead to the breaker arm, connect another 25-volt test 
lead to edge of distributor cap. With the points closed, voltmeter 
should read zero. Any riding with breaker points clewed indicates 
bad electrical contact and breaker points or weak breaker-arm sprir^ 

Remove 25-volt test lead from edge of distributor housing mid 
connect to engine. Fig. 16. With points clewed, any reading on the 
voltmeter indicates poorly grounded distributor. Before removing 
leads, shake the distributor housing and note if this affects the volt- 
meter reading. Voltmeter may show zero when distributor is in one 
position and a slight reading when dbaken. Tim condition must be 
corrected to obtain satisfactory distributor performance with the <»r 
on the road. Remove the test lead from the broker arm and ooai»ct 
to distributor tenninal on the outside of the distributor houris^- 
Leave other t^t lead (»nnected to the ergine. (In case eI«rtrdloA 
is used, mnnect first lead to distributor terminal on w3.) With 
points dc^ed, voltmeter diouH read 0, iinl^ tesring through electro- 
lodk in which r^fcig not to exce^ 1 ^ volt is permfeible. Any 
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reading other than 0 (i^ volt in case of electrolock) indicates loose 
connections between ignition coil and distributor. 

Inspect for worn cam, worn bearings, bent shafts, worn or stick- 
ing advance medianism. No replacement of ignition distributor 
parte (other than cap or rotor) or no distributor repairs should be 



rig. 16 . Voltmfetesr Connections Sliowing Ground Test 


made without removing distributor and checking with a proper ig- 
nition distributor test fixture. 

Coil Toting Notes. The ignition coil can be tested either in 
position on the car, or the coil can be removed and placed on the 
equipment for toting. In the latter case, placing the coil on the 
"'ground plate’' grounds the coil. For example, the two coils in the 
(hart, Kg. 20, showing connections for comparative coil test (where 
col from is tested against a new col) of the same type are shown 
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on the ground plate* In order to make a proper test of an ignition 
coil, it is first necessary to heat it to its normal operating temperature 
because of the fact that a defective coil, when cold, in many cases 
will show a better spark than a coil in good condition heated to 
operating temperature. The reason for this is that the resistance 



5‘AHPCRCS Fm€»'VOtT 
COtLS. 

>AMPtRES FOR, 12-VCA.T 
COII.S 



increases with temperature rise. Factory s|>ecifications are ba^d on 
tests made with coil at op)erating temperature. 

tieating Ignition CoiL Disconnect both primary wires from the 
ignition coil. Connect the test l^is to teraainals on the test panel 
lead marked ^^coil h«iter/^ Fig. 17, and to primary or low tension 
terminals of coil. Close the time switch by moving the fevo* to the 
right as far as it will go. This .sets the switch for five (5) minute. 'Set 
rhec^tat for five (5) .amf>eres A.C. for B-volt 'Cois; three (3) ampi®^ 

m 
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for 12-volt coils. Connect short jumper lead to secondary or high- 
tension terminal of coil. Touch base of coil with the other end 
of this jumper. If spark is caused when lead touches coil base^ it 
should be connected here for coil heating operation. If spark is not 
obtained at coil base, the jumper lead should be connected to either 
one or the other of the low-tension coil terminals. On cars coming in 
for a test and where the engine has been in operation it is not neces- 
sary" to heat the coil before test. The coil will be at the correct operat- 
ing temperature unless the engine has been in operation for 30 minutes 




Fig. 18. Equipment for Testing Ignition Coil 


or more. To adjust rheostat. Fig. 17, for above ampere flow, turn 
rheostat knob and observe ammeter which is located at top center of 
panel. When time switch opens and bell rings the coil is ready for 
test. 

Testily IgnMioa Coil after Heating. After the coil is heated, 
disconnect all wires from coil. Connect one test lead, Fig. 18, to 
positive-battery terminal on test panel or on motorized breaker-unit 
base. Connect other ammeter test lead to breaker terminal on test 
pasd, w on motorized breakernmit base. Connect other ends of test 
leads to the low-tension ter min als of the coil. Either test lead may be 
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connected to either coil terminal. Connect one voltmeter test lead to 
ground terminal on test panel or base on motorized breaker unit. 
Connect other end of voltmeter test lead to base of the coil. Connect 
high-tension test lead with red insulatois to right-hand high-tension 
terminal on test panel and connect other end of this lead to high- 
tension terminal on coil. Connect other high-tension test lead with 
black insulators to left-hand high-tension terminal on test panel 
and connect other end of this lead to edge of ground plate on top of 
bench. 



F%. 19. Coaaectknis for 12-Vclt Coil Test 


Note. In making test on cmr keep high-tension leads separated at 
least 6 inches and keep them dear of <mr fender. Always use high- 
tension lead insuktors- 


Close both battery switches to the left (this plac^ the analyiz«r 
battery in the circuit). Observe voltmeter. Clo^ switch to run 
motor of the motorized brmker unit fixture- Consult charts fofio'Wiog 


for ^)eeified milli meter gap for make and type of coil being t^ed and 
adjust ^mrk gap on test i^nel accordingly- Test 'Co3 at 20, Ml, and 
40 d^re^ 'a>iitM:t or (am angle corresponding to high, medium, .aiMi 
low engine speeds respectively. Failure of co3 to fire r^ulmrly aero® 


Si! 
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gap specified by ignition manufacturer indicates that the coil is weak. 
In this case, a new coil should be recommended. 

Voltage Test at Coil. Connect voltmeter test leads, Fig. 15, to 
25-volt terminals on panel. Connect other ends of test leads to bat- 
tery side of coil to ground on engine. The readmg should be 6 volts 
for a 6-volt coil. The test for a 12-volt cod is shown in Fig. 19. 

Ground Test. Connect voltmeter test leads to 25-volt terminals 
on panel. Fig. 16. Connect other ends of test leads to distributor- 
housing terminal and to groimd on engine. The voltmeter reading 



Fig. 20. Equipment for Comparative Coil Test 


with ignition-distributor breaker points closed should be zero. With 
points open, total battery voltage. 

Comparative Coil Test. In this test, Fig. 20, the coil from the car 
is tested against the same make and type of coil known to be efficient. 
The double pole switch at the right of the bench on the analyzer is 
used for this tet and the connections are made as shown in the chart. 
By throwing the switch first to one closed position and then the other 
the comparative readings of the two coils can be noted. In the chart 
the two coils are assumol to be placed on the “ground plate’’ of the 
analyzer. However, the test can be made equally wdl with one coil 
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mounted on the car. In this case be sure to ground the engine or car 
frame to the analyzer. 

Heating Two Coils. Tbe two coils to be total <mn be heated at 
the same time by connecting them in series with two terminab of the 
coil heater. In other words, run a tot lead from one coil heater to 
one of the primary terminals on the coil. Then connect the other 
terminal of this coil to one of the primary terminals of the second coil. 
The remaining terminal on the second coil is then connected by means 
of another test lead to the second coil-heater terminal. It should be 
understood that the two standard coils furnished with the apimratus 
are not used for comparative coil test. The purpose of the two stand- 
ard coils is to offer a ready means for checking the equipment to make 
sure that subsequent coil tests will be made with the necessary degiw 
of accuracy. 

Ford Coil. The method of heating the Ford coil is diown 
in Fig. 21. The connections for testing this coil are shown in ilg. 22. 
The same test procedure applies as for other coils. 

FACTORY COIL SPECIFICATIONS 


Spark in Millimeters 



Cam Angle 



2tf 

30P 

4Ef 



High 

Medium 

Low 

Auto-Lite Coils 

Voltage 

Engme 

ItP.M. 

Engine 

R.P.M. 

Engii:^ 

CE (Auto-Lite) 

6 

5.5 

6.75 

9.5 

CP (Auto-Iite) 

12 

4.5 

5.25 

6.5 

CG (DeJon) 

12 

4.5 

5.25 

6.5 

CAA (DeJon) 

6 

5.5 

6.75 

9.5 

IG (Auto-Iite) 

6 

5.25 

6.5 

7.25 

Delco-Remy Coils 

178-C 

12 

5.5 

5.5 

7.0 

178-J 

6 

4.5 

5.5 

6.5 

284 

6 

3.0 

4.5 

6.5 

526 

6 

4.0 

5.0 

6.5 

5^ 

6 

4.0 

5.0 

6.5 

529 

12 

4.5 

6.0 

7.0 

530 

6 

4.5 

5.5 

6.5 

531 

6 

5.0 

5.5 

6.5 

532 

6 

4.0 

5.0 

6.5 

533 

6 

4.0 

5.0 

6.5 

534 

6 

4.0 

5.0 

6,5 

535-A 

12 

5.5 

6.0 

7.0 


MB 
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FACTORY COIL SPECIFICATIONS 


Spark in Millimeters 

Delco-Remy Coils 

Voltage 

20° 

High 

Engine 

R.P.M. 

Cam Angle 
30° 

Me<^uni 

Engine 

R.P.M. 

40° 

Low 

Engine 

R.P.M. 

535-J 

6 

4.0 

5.0 

6.5 

537 

6 

4.0 

5.0 

6.5 

2195 

6 

4.0 

5.5 

7.0 

2197 

12 

6.5 

7.0 

6.5 

2199 

North East Coils 

12 

2.5 

5.0 

7.0 

5010210 

12 

1.0 

2.0 

5.5 

5010338 

6 

4.5 

5.0 

7.0 

5018864 

6 

4.5 

5.5 

7.0 

5019232 

6 

4.5 

5.5 

7.0 


6 

4.5 

5.5 

7.0 

mms 

6 

4.5 

5.5 

7.0 

502(m2 

6 

4.5 

5.5 

7.0 


12 

1.0 

4.0 

6.0 

5021000 

6 

6.0 

8.0 

8.5 

5021106 

6 

6.0 

8.0 

8.5 

5021438 

6 

4.5 

5.5 

7.0 

5021670 

6 

6.0 

7.5 

10.0 

5021671 

12 

7.0 

8.0 

10.0 

5021904 

6 

6.0 

7.5 

10.0 

50219^ 

6 

6.0 

7.5 

10.0 

502^2 

6 

6.0 

7.5 

10.0 

5022293 

6 

6.0 

7.5 

10.0 

502^14 

6 

6.0 

7.5 

10.0 

5022324 

6 

6.0 

7.5 

10.0 

50^325 

6 

6.0 

7.5 

10.0 

5022390 

6 

6.0 

7.5 

10.0 

5022636 

6 

6.0 

7.5 

10.0 

5023130 

6 

6.0 

7.5 

10.0 

5023221 

12 

7.0 

8.5 

10.0 

5023599 

12 

7.0 

8.5 

10.0 

50^01 

12 

7.0 

8.5 

10.0 

502^40 

6 

6.0 

7.6 

10.0 

50m60 

6 

6.0 

8.0 

10.0 

5025063 

12 

7.0 

8.5 

10.0 

5025430 

6 

5.5 

7.5 

10,0 

50^431 

6 

5.5 

7.5 

10.0 

5027936 

6 

7.0 

8.5 

10.0 

5027942 

6 

7,0 

8.5 

10.0 

502^5 

6 

7,0 

8.5 

10.0 


m 
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Condenser Test Two voltages are provided for on this test. The 
^ort lead between the charge and discharge meters should be con- 
nected to the S^volt terminal for condensers on 6-volt systems and 
conden^rs of low capacity such as used in vibrator horns and to the 
500-voIt terminal for condensers used on 12-volt systems. Connect 
test lead, Fig. 23, to plain terminal on condenser tester on test panel 
This termini is on the extreme right of the condenser tester, to the 
right and under the discharge meter. Connect other end of this lead 
to condenser lead. Connect another test lead to ground terminal on 
test panel Connect other end of this test lead to condenser bracket. 

Be sure that distributor points are open. Place piece of fiber 
between breaker points while making condenser test. Leave ignition 
switch open except with electrolock when battery lead is disconnected 
from coil and ignition switch is closed to ‘dn” position. Hold the 
condenser tester switch closed for 10 seconds, using the 350-volt tap 
for 6-volt systems and 500-volt tap for 12-volt systems. (See con- 
denser chart card, Fig. 23, for correct readings.) 

A good condenser will show approximately equal readings on 
both the charge and discharge meters of condenser tester. A variation 
of 3 points is permissible. Using 350-volt tap charge and discharge, 
readings are as indicated on chart. Discharge side is always lower 
than charge side. A weak condenser is indicated by an appreciably 
lower reading on the discharge meter than that on the charge meter. 
If reading is obtained on charge meter only, it indicates a shorted 
condenser. Before condemning condenser disconnect condenser from 
circuit and test separately to determine whether short is in condenser 
or in the condenser circuit. If no readings are shown on either meter, 
the condenser is open. In any of these three cases, the condenser 
should be replaced with a new one as specified by the manufacturer. 
A poor condition of the contact points is not always indicative of a 
faulty condenser. Excessive voltage, poor grounds, or too long a cam 
angle may cause the same condition. 

Igliition Cable Test, Disconnect the ignition cable from the 
spark plug. Connect the lead with red insulator, Fig. 24, to end of 
igmtion cable; connect lead with black insulator to spark plug from 
which the cable being tested was removed. Set the pointer on spark 
gauge at zero. Start the engine and run at idling speed. Set the 
pointer on spark gauge to one millmieter less than the maximum gap 

m 
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CAUTION 


KEEP HANDS OFF OF TEST 
LEADS WHILE SWITCH \S ON 



2 ano_3 paper consensers 

350 VOLTS~~1 

idi 

CHARGE 



BEI 

CHARGE 

|gj4!l; 


too 

100 1 

( CHARGE DISCHARGE \ 

B 

85 

80 

gg 

90 

E3 

1 METER / O \ meter I 


60 

75 

Q 

85 

85 

/ 350V.'^ 

El 

75 

70 

E3 

80 

IS 

@ 

m 

70 

65 

El 

75 

75 

SINGLE PAPER CONDENSERS 

. 3 

65 

60 


GOOO CONOCNSERS ^ftCAD AS 

"feCCATETT ON CHART 

SHORTED CONDENSERS— READ 


m 

70 

70 


55 

50 

B 

65 

65 

OW CHARGE MCTERS ONLN' 

OPEN CONDENSERS— NO READING 

B 

50 

40 

IH 

60 

50 

HOLD SWITCH CLOSED 

m 

40 

25 

n 

35 

mat 

FOR 10 SECONDS ONLY 

n 

20 

■Oil 


TO TEST CONDENSER WITHOUT DISTURBING 

I I XI AIM SYSTF M WHEN USING ELfetiTRO*- 
i , HP» , L L !H . a — ^ loch., Dl scow WECT ©ATTEfiy 

L£AD AT cm., AND LEAVE 
TURIY Off ICNITIOft SWITCH OW 

SW/ITCH AND ©LOCK 



CONDENSER IN TEST CONDEWSCRS COWDtwSER 
015TR16UT0R EtTHfeR IN IN COIL 

POSITION 1 OR 2 


12-VQLT SY5T£M 
5O0VOLT5 



far Co&deimr TesI 


347 












































34 


MOTOR ANALYSIS 


At which the coil operates without missing at idle speed. If ignition 
cable^ ignition distributor, and rotor are in good condition, the spark 
will jump across gap without missing and the flashes in the Geissler 
tube will be clean cut. On installations where long high-tension 
cables are housed in a manifold, the gap should be set two millimeters 
less. 

If the spark is irregular or over-lapping, flashes occur in Geissler 
tube. Disconnect test lead from spark-plug cable and connect high- 



Fig. 24, Equipment for Making Ignition Cable Test 


tension test lead from panel to the ignition distributor, eliminating 
sj^k-plug cable entirely. Connect by means of short jumper lead. 
The other test lead remains connected to spark plug. If this eliminates 
the miss, the spark-plug cable is defective. If the miss is still there, 
the distributor (»p or rotor is defective. Test each spark-plug cable 
in this manner. Also test the high-tension cable leading from the coil 
to the distributor cap. 

Caution. Check all iugh-tension terminals. Be sure all terminals 
are tight and have good contact with wire. Refer to Fig. 25. 
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Vacuum Test. Connect the vacuum hose to the intake manifold. 
Fig. 26. Make connection as close to the intake manifold as possible. 
The black hose on the equipment b the vacuum hose. 


\ LAt BACK 
' CAB-E 
SEfCRE , 

^ Tts-SNAL 


r simijwm 
AS shcmwowm: 

COKK^O^ MtP 

, OMMXS 



Fig. 2o. High-TenaioD Termiimls 


SMOWIMG PCRFCCT 
CO*«>tTlON AT lOLt»4^ 
SPCX.D. ItEAOtHG 25 
TO 30 WITM 
STE.ADT. 



BLACK. HOSE. 




CO»WCCT TO 
mTAKE MANIFOtO 



Mg. 2&. Vacuum Meter Skming Elmw^ VBmum Tmi 


'CautioE. See tliat the washer is pro|«iy placed in the h«se- 
adapte coimectioE before making mimectfoii to manifrfdl. Be sure 
that 'comaectioa is ti^t, hc^ not kiaked, and that siictibrn exists at 
TOint where €X)ma«ytioE is made, 'On V-type «siag two intake 
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manifolds, make separate test on each manifold. Start the engine. 
Adjust the throttle butterfly valve and set idling adjustment on car- 
buretor to get as fast an “idle” as possible. The spark must be fully 
advanced on engines with manual advance. 

Vacuum Control on Test Panel. This is only used when testing 
four-cylinder engines. On this type of engine there is an uneven pul- 
sation causing a vibration of the vacuum needle. Turn the knob to 
the right in “close” direction until the vibration ceases. When taking 
vacuum readings on any other engines, regardless of the number of 
cylinders, turn the knob to the left or “open” direction. If the engine 
is in perfect condition the needle of the vacuum meter remains steady, 
Fig. 26, between 25 and 30. (Vacuum readings will vary with alti- 



Fig. 27. Needle Motion Intermit- 
tent — Valve sticky 


Fig. 28. Needle Drop Constant — 
Valve Burnt 



tude. See vacuum chart on the following pages for correct vacuum 
readings in different localities.) 

Stfcky Valve. Needle, Fig. 27, drops back intermittently when- 
ever sticky valve or valves come into operation. To check this test, 
remove the vacuum-hose connection and inject penetrating oil into 
the manifold for temporary relief. For permanent relief install a 
Weidenhoff upper engine lubricator with the thermostatic control. 

Burnt Valve. Needle, Fig. 28, has a constant drop whenever 
burnt valve or valves which are holding open come into operation. 
This action can ^so be caused by insuflScient valve tappet clearance. 

Weak V^ve Springy At idling speed, valves will seat properly 
and vacuum needle wil remain steady between 25 and 30. When 
speeding up the engine the vacuum needle, Fig. 29, vibrates exces- 
sively, indicting w^Jk valve springs. 
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Loose Valve-Stem Guides. When intake valve-stem guides are 
worn, a fast vibration of vacuum gauge needle, Fig. 30, at idling speed 
instead of a drop will be noted. This fast vibration disapi^ars with 
the increasing speed of the engine. 

Choked Mufflers. To check mufiBer conditions, spe«i up the 
engine several times in rapid succession and watch the action of the 
vacuum gauge needle. A clear muffler is indicated by a quick reversal 



29. Needle Moticm Incrcaaes with 
£ngme %)ee<i: — Valve %iiiiigs Wealc 



Fig. Fast Vxferatien d Neecllft — 
Valve laoee 



of the needle, Fig. 31. A choked muffler is indi<mted by a slow reversal 
of the needle. In some instances it will come back to ten only. 

Valve Timing. If valve timing is kte any appreciable amount, 
the vacuum needle, Fig. 32, will remain at approxiinalely M) ami 
higher reading cannot be obtained. Mg. ^ diows a conwt condition 
at engine idling speed. Roding on the vacuum gauge k 25 to ^ or 
mo>re and the needle remains sfmdy. If a TOidition, 34, eriste, 
that .is, a dow movement of the imedle, ^ just tibe carburetor to stoidy 
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the needle. Good compression in the cylinders is necessary for good 
vacuum test. Faulty conditions and poor compression will also result 
in a low vacuum reading. 

Choke Test. Leave the ignition switch in position. Close 
the throttle and turn the engine over with the starting motor. The 
needle should rise steadily and quickly to 25 or 30. If the needle stays 
around 5 to 8 it may indicate a burned riser tube, failure of throttle 
valve to close, or air leaks in the intake manifold system. 



Mg. 33. Needle Position Showing Perfect 
Ccfflkdition at Idling Speed— -Reading 25 to 
30 Off More with Needle Steady 


Fig. 34, Vacuum Gauge Showing Slow 
Movement of Needle — Adjust Carb^uretor 
to Steady Needle 


VACUUM AND COMPRESSION READINGS 
FOR 

DIFFERENT ALTITUDES 


Altitude Above 

Atmospheric 

Sea Level 

Pressure 

At Sea Levd 

14.7 

1,000 

14.1 

2,000 

13.6 

3,000 

13.1 

4,000 

12.5 

5,000 

12.3 

6,000 

11.6 

7,000 

11.2 

8,000 

10.8 

9,000 

10.4 

10,000 

10 


Vacuum 

Compressic 

Meter Reading 

Pressure 

28 

64 

26.5 

59.5 

25 

57 

23.5 

55.4 

22 

51.2 

20.5 

49 

19 

46.5 

17.5 

44.3 

16 

42.1 

14.5 

40 

13 

37.9 


Ignition Test. In four-Kjyde internal-combustion engines 

it h vCTy inipoptant to liave the qiaA oecur at the proper time in 
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relation to the position of the piston. This is of sf^ial importance 
in high-speed, high-compression engine. It takes a certain amount 
of time to ignite the compressed mixture of fuel and air; therefore, 
it is necessar^^ to have the spark occur before the piston storts its 
downward stroke. This is necessary" in order to get the maximum 
power out of each impulse. If the timing is late, a portion of the 
power is wasted as the spark occurs after the piston has started the 
downward stroke. If the timing is early, piston must complete the 
upward stroke against the resistance of the expanding already 
ignited, resulting in greatly reduced power and during the starting 
operation causing back fire. The use of a Weidenhoff Motor Gauge 
is recommended when timing. 

Valve Timing. Valve timing is equally as important as ignition 
timing. Intake and exhaust valves must open and close at exactly 
the right points in relation to the pistons. Tlie valves of the fK>ppet- 
valve type of engine are operated by cams properly positioned on 
the cam shaft. This iaft is driven at one-half engine ^peed by g^rs 
or a chain from the crank shaft. Any wiring of the timing gmrs 
or sprockets, or stretch in the chain w2I result in late vaJ%re action. 
Maximum power output under these conditions is impo^ible. Over- 
heating and high fuel consumption may result. The only remedy for 
this trouble is a new chain or sprocket, or both and new timing gears 
where cam shaft is gear-driven. If the valve timing is late to a con- 
siderable degree, it will show up when making vacuum t^. 

Carbiiretor Te^ A carburetor cannot be adjusted properly un- 
less all previous tests up to this point are satirfactory or the defects 
disclosed have been corrected. Good ignitkm, good cxunpresaon, 
good spark plugs, and proper valve action are necessaj^” for coirect 
carburetor performance. A visual inspection should be made for 
gasoline leaks at connections and under carburetor bowl. Conned; 
black vacuum ho», Fig. 35, as close as p<mible to intake manifoM. 

Note. This connection can be made most conveniently by dis- 
connecting copper tubing used to operate windshield wiper. Start 
the engine and let it run at iMmg speed. TTie en^me must Im at 
normal operating tempemture heiom adjustments are attenpted. 

With the carburetor properly adjusted, the pointe on the vac- 
uum , gauge rmiains slarionary betW'een 25 awi If the fMMiiter 
shows a Aw motkm betweoi 29 airf 39, the (»ihiiretor 
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requires adjusting. To properly adjust the carburetor, turn the 
idling adjustment screw, either rich or lean until the pointer on the 
vacuum gauge reaches the highest possible point without vibration. 
This is the correct position for idling adjustment. Some engines are 
equipped with carburetors with both high- and low-speed adjust- 


CARBURETOR FILUED 
FLOAT VALVE CLOSED. 
ZERO R.EAOINCi. 

PUMP STARTS TO OPERATE 
ON OPENING OF FLOAT 
VALVE AND BUILDING 
FROM O TO 15 ON VACUUM 
GAUGE BEFORE CARBURETOR 
EMPTYS OR ENGINE STOPS. 


TURN KNOB IN 
OPEN DIRECTION 


BLACK HOSE 




DISCONNECT 

GASOLINE TANK TO PUMP TUBE 

y 

Kg. 35. Carburetor Test Equipment 
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ments. On these the high-speed adjustment should be made first. 
For h%h-speed adjustment advance the spark and speed the engine 
up to the equivalent of 20 or ^ m.p.h. Adjust to the highest read- 
ing obtainable on vacuum gauge without vibration. For low-speed 
adjustment, retard the spark and run the engine at idling speed. 
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Set the idling adjustment at highest reading obtainable on vacuum 
gauge without vibration. 

Failure of Engine to Idle Prc^rly. Failure of engine to idle 
properly may be due to: worn valve stem guides, uneven tension of 
valve springs, air leaks at intake manifold, leaking intake and ex- 
haust valves, uneven compression due to worn piston rings, burned 
valves or sticking valves, and spark-plug gaps improperly set- 
Troubles in this group should be detected in previous tests on the 
motor analyzer. 

Popping Back in Carburetor. Popping back in carburetor indi- 
cates weak mixture, insufficient gasoline supply, sticking valves, 
valves not seating (due to lack of clearance between push rod and 
valve stem), or incorrect ignition timing. 

E5q>Ioding of Gases in Muffler. Intermittent spark due to in- 
correct adjustment of ignition-distributor breaker points or weak 
breaker-contact arm spring, worn distributor shaft or bearings, loom 
connections in ignition wiring, faulty ignition cables, or faulty s|mrk 
plugs will cause explosion of gases in muffler. Troubles in this group 
should be detected in previous tests on the motor analyzer. Satis- 
factory carburetor adjustments are impossible if the carburetor in- 
ternal parts are worn, if jets are stopped up or of improper or 
if repairs of any nature are required in the unit itself. In cas^ of 
this kind, the customer should be advised that repairs are nec^ajy 
before satisfactory results can be obtained. 

L^hting Test. A visual inspection should be made to determine 
if all lights are burning. All lamp connections Aould be db«:ked to 
make sure they are making proper contact. All wiring conn«lions 
must be tight to eliminate excessive vpitage drop. A Icm:^ connec- 
tion between the generator and the battery wil r^ult in high volt^ 
and bumed-out bulbs. Check the headlight lenses and rrflectois. 
It is important that headlights be equipped with proper lens^. The 
name on the lenses and that on the kmp body should be the »nie 
otherwii^ the light will be neither 1^1 nor satisfactoiy. Electors 
diould be bright and dean. A tamidied reflector diffii^ the light 
mid destroys its effeeriven^. Ck)od -<x>nB«!tions, br^ht refe^tom, 
(xirrect lenses, and proper focus ^are ^^ntW tO' ,,good lighting. 

WiniMiteM T^i. The whiMikld wiper dbouH t^ted 

on every c»r. If the ho^. is hmd 'dry, it should be replaced. 
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Cracked hose connections result in loss of vacuum and unsatisfactory 
wiper operation. The wiper blade should be replaced if the rubber 
has lost its pliability. A hard blade will not wipe the glass clean and 
it will scratch the windshield. If the hose is in good condition and 
the wiper fails to operate as it should, the entire unit should be 
removed from the car and necessary repairs made at the bench. 

Horn Test. Due to the mounting of the horn on many cars, it 
is practically impossible to get a satisfactory adjustment without 
removing the horn from the car. However, it is very important that 
all wiring connections are tight and that the wire is of sufficient 
size to prevent an excessive drop in voltage between the battery and 
horn. In cases where the standard equipment horn has been replaced 
with a larger horn, or where two are used in place of the original 
one, the car wiring may not be of sufficient capacity to deliver 
enough current to the horn or horns. A voltage test across the horn 
terminals with the horn button depressed will indicate condition of 
the wiring. A voltmeter reading, of at least 5-2 volts, should be 
obtained at the horn terminals. 

Connect the voltmeter test leads to the 25-volt terminals on the 
test panel. Connect one voltmeter test lead to each horn terminal. 
On most cars the horn circuit is completed by a wire brought up 
to a button switch through the steering column. Space does not 
permit the use of heavy wire and in cases where the horn load has 
been increased (either by a larger horn or an additional horn) the 
drop in voltage is considerable. This trouble can best be overcome 
by the installation of a bom relay. If the voltage at the hom ter- 
minals is satisfactory volts) and the horn does not operate or 
have the proper sound, it should be removed from the car and 
repaired or adjusted at the bench. 

Oil^Filter Test. The average useful life of an oil-filter cartridge 
is from 8,000 to 10,000 miles, depending on the size and type. The 
dirt and grit removed from the oil in the process of filtration is 
trapped in the cartridge and it has been definitely determined that 
in 8,000 and 10,000 miles of travel enough of this foreign substance 
has been coH^^ted to d^troy the effectiveness of the filter. A new 
cartridge should be recommended in every 'case where the car has 
been driven over 10,000 wmks since the last renewal. An oil filter 
kept in working condition; wil save the owner many times its cost 
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by removing abrasive substances from the oil. Besides this the mint 
oil can be used for a long period of time. 

Cooling=System Test. A visual inspection should be made of 
the radiator, water pump, fan, and fan belt. If the cooling system 
is not functioning as it should, the efficiency of the engine wiE be 
affected. If the pump is driven by a belt, the Wt diould be tight 
to prevent slipping. If stretched beyond the take-up |K>int, it should 
be replaced. If the pump is leaking, the packing gland should be 
tightened or if this is impossible, new packing should be us«i. If 
the radiator leaks, repairs should be recommended. A free-ffow test 
shoidd be recommended if circulation through the radiator appears 
to be restricted. Hose connections should be checked. Improper 
water-pump lubricants are sometimes forced through the pump bear- 
ing into the water. This oil or grease has a harmful effect on the 
rubber hose. Radiator and pump hc^ mnnections should be renewed 
once a year. 


ANALYZING IGNITION UNITS 

Testing Distrihiitor Heads. Sm<^ all four-stroke cycle ei^nes 
fire once for every two revolutions of the crank shaft it naturrily 
follows that the rotor of the ignition must rotate at one-half 
crank-shaft speed. The distributors on ai four-stroke cycle engines 
are geared 2 to 1. Consequently a four-cylinder engine fir^ once for 
every 90 degrees of distributor travel, a six-cylinder engine fires once 
for every 60 d^rees of distributor travel, and an eight-tylinder en- 
gine once for every 45 d^rees. Hie rotaiy oseillc^faph scale. Kg. 
is divided into 360 parts corresponding to ^0 of a drcie. 

Dividing 360 d^rees by the number of cylinders of an en^e ^v^ 
the number of distributor degrees between sparks. 

R^ardless of the speed or number of gmrks per revolution the 
sfwrk will occur the same number of degrees. a|»rt if the ignitioii- 
distributor' unit is in perfect 'Condition. If, however, the 'Cam w«»ii 
uneven or if the tarings have m much play that the cam is .allowed 
to wobble, the sparks will vary in proportmn to the amount of wmr 
in the unit. If the distributor h^d an automatic wJvance gover- 
nor, the sp^d with which it b^ins to operate cm be accurately 
checked on the fixtere. Governors start to advance automaticaiy 
at a spewJ of about 2IM1 F-p.in. and reach a maximum advance at 

. m 
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from 1500 to 2200 r.p.m. These speeds vary with different makes 
of cars. On many of the more recent engines a vacuum spark con- 



Kg. 36. Weidenhoff Ignition Analyiser 

te)I advances or retards the spark automatically according to the 
OTnditions inMier which the engine is operating. 
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Meaning of Cam Angle. The term “cam angle'* as applied to 
ignition distributors, Fig. 37, is the number of degree through which 
the cam travels while the breaker points are clo^ and the coil 
builds up a magnetic field in the primary which, upon the opening 
of the points, induces a high-tension current nc^^airy in the my 
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wHch the breaker points are closed consumes one-half of the time 
that it does at 1,(K)0 r.p.m. engine speed. 

Consequently with an increase in engine speed there is a corre- 
sponding reduction in time during which the breaker points are 
clewed although the cam angle remains the same. To make this even 
more clear, suppose A and B travel a distance of 1 mile, A going at 
the rate of 30 m.p.h. and B at 60 m.p.h. B naturally travels the 
distance twice as fast as A or in other words, B consumes only one- 
half as much time as A, but the distance of 1 mile remains the same. 

Mounting Ignition Distributor for Test. The distributor to be 
tested is placed in the jaws of the clamp on the vertical post of the 
fixture, Fig. 36, being held in place by the wing nut on the side of 
the damp. Tlie damp itself can be adjusted for various heights on 
iJie post, being locked in place by a thumb screw. Select the proper 
adapter to fit the bottom of the distributor shaft. The lower end of 
the adapter is connected to the upright shaft of the rotary oscillo- 
graph. A three-jaw chuck furnished with the fixture can also be 
mounted on the end of the shaft for driving distributor shafts on 
which the adapters cannot be used. In connecting the distributor 
shaft. Fig. 36, to the shaft of the fixtme allow the assembly to 
‘Tx>ttx)m^' on the fixture shaft and then slightly raise the distributor 
damp before tightening the thumb screw. This removes the weight 
from the fixture shaft. 

Operation of the Ignition AnalyzeT. With the distributor prop- 
erly mounted and connected and with both switches closed, the 
rotary indicator, on which are mounted the two neon tubes, revolves; 
the speed being governed by the regulator on the front of the base. 
Looking into the scale cup the operator sees a series of red and blue 
flame fladi^ in the path swept by the tubes, caused by making and 
breaking the dreuit in the distributor by the breaker points. The 
end of these flashes in the direction of rotation represents the points 
at which the cylinders fire, in other words, where the points open. 
The arcs of light (cam angle) show the time intervals during which 
the broker points ane dosed. On the right side of the oscillograph 
umt, Fig- 38, there are two switches, one of which lights the red 
light in the disc when the points are dosed, while the other controls 
the blue light. Ad ji3st the distributor on test to the cam angle sped- 
fied by the distributor mdker. Theoreticaly, the flame flashes of 
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light or cam angle should be exactly alike so far as the number of 
degrees is concerned and this is also true of the spac^ or firing inter- 
vals between the flashes. Cam or bearing wear or bent shafts wiM 
cause the lengths of the cam angles to var>^ Double-breaker lever 
distributors are not properly s^mchronized if the br^ks or openings 
between the flame flashes are uneven in length. 

To check the distributor for wear or bent shafts, place lx>th the 
red and blue light-test leads on one set of contact points. If the 



distributor is in perfect condition the blue and r«I fli^es erf li^t 
will all be exactly the same length. A maximum of two and oae-half 
degrees difference in the length of the red and blue lights at each 
is the limit allowol for a distributor consklered to be in goerf work- 
ing order- 

Note* A difference 'in Iragth df 2^“ d^D^s at each end of the 
IlghtR a total erf 5 d^rees on tte distritwlor. That is, the 

t*sm\ an^e for ome 'Cylinder may he 32 'd^re^. whife the mm ai^e 
for IhO' ^€yiiad« firing 180 degrms later em distributor may te 
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37 degrees- The distributor would still be considered to be in work- 
ing Older. New distributors are held within limits of 1 degree dif- 
ference at each end or 2 degrees total difference in cam angles when 
shipped from the factory. 

It will also be noted in the case of a worn distributor shaft that 
the oscillographic test, sometimes shows up better at high speeds 
than at low speeds. This is due to the fact that at high speeds the 
shaft tends to center itself and any irregularity in the opening and 
closing of the contact breaker points is distributed more or less 
equally at both sets. The manner in which distributor wear affects 
cam angle can be shown by the operator by simply forcing the dis- 
tributor shaft at the top over to the one side or the other and observe 
the results in the scale cup below. Weak breaker springs allow the 
points to bounce at high speed. This can be easily detected by the 
small breaks in the flashes. These small breaks actually amount to 
opening the breaker points before the proper time and thus prevent 
the coil from building up its voltage over the required cam angle 
nec^sary for that purpose. 

Testing a Distributor in Conjunction with a Coil. If there are 
any poorly riveted contact points in a distributor or any other high- 
re^tance connections, the cam angle can still be set perfectly with 
the oscillograph unit and if the distributor has double breakers, they 
can be synchronized properly but the distributor will not pass suffi- 
cient current to the coil or coils as the case may be. Because of this, 
an entirely new test for distributors has been incorporated in the 
analyzer. To make this test, reconnect the condenser leads in the 
distributor and disconnect the test leads from the oscillator terminals 
marked “A,” Fig. 38. Connect the tet leads to the breaker terminals 
located m the front of the oscillograph and insert the high-tension 
leads into the center of the two laboratory-test coils furnished. Con- 
nect the two test leads from the breaker terminals on the oscillograph 
to the primary terminals of each coil. Then connect the test leads 
from the battery terminals to the primary terminal of each coil. 

Note. If the distributor is of the single-breaker type, then only 
one (X)i[ and only one set of terminals will be used. 

The operator wil know the cam angle of the distributor before 
making tiiis test so that he can use the chart located on the left 
side of the |mndi to determine what speed the distributor should be 
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turned to make the three standard-coils test corresponding to low, 
medium, and high engine speeds. If the distributor is in good con- 
dition and is turned at the speeds specified by the chart for the 
particular cam angle of the distributor on test, then tiie latoratory 
coils will cause a spark to jump 8 mm., 6.5 mm., and 5 mm. at the 
low, medium, and high-speed tests respectively. If the coils fail to 
strike the specified distance, be sure that the battery is fully charged 
before checking the connections and points in the distributor. 

Checking the Coils on the Car. After the distributor has b^n 
thoroughly checked and placed in good condition so that the labora- 
tory coils strike the specified gap, the coils on the car can be sub- 
stituted for the laboratory test coils. Factor^" specifications for the 
coils should be ascertained from the Weidenhoff coil-testing data 
furnished with each ignition analyzer. Revolving the distributor at 
the same speeds as before, the strikii^ distance of the coil should 
be checked according to these coil specifications. If the coils fail to 
strike the specified distance it is important that they be replaced. 

Synchronizing Breaker Points cm Donbte-Br^ker Lever Dis- 
tributor. The distributor head ^ould be driven and wh3e rotating 
the position of the light noted on the oscillc^raph scale. Rotate the 
distributor cup so that the light breaks or goes out at the :^ro position 
on the scale. For example, in the chart, Fig. 37, showing the cmm 
angle for a straight eight-cylinder engine, note that the zero point 
has been placed (by shifting the distributor cup) exactly at the place 
where A opens, firing that cylinder. Since the next cylinder in this 
engine is shown on the chart to fire 45 degree after the previous 
cylinder, the plate holding the movable contact arm B can lorn- 
ened and shifted to a position where %ht go^ out at gjecified |M>iiit. 

In the case of twin ignition distributors where two SfMrks occur 
simultaneously in one cylinder, the end of the red and blue lights 
should be at exactly the same points. Thus the operator can mstantly 
detect any differenc^es in c^m angle. Two degrees difference at tibe 
firing point is the limit for twin ignition distributoi^- In some types 
of distributors it is necessary to move the entire bredko* plate to ad- 
just the broker arm. In this c^se movii^ the plate dbaiag^ die 
contact openmgs and it will be nece^ary te' re-^just the contact 
points and re-check on the c^illograph unt3 imth points open at the 
proper on -the rotaiy 'C«allogra|3i 
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New Equipment 
on 

1938 Cars 


CYLINDERS 

(See VoL I, bottom foEos 109 to 138) 


CHRYSLER CYLINDER HEAD 

In Fig. 1 is shown the cylinder head of a Chiyder engine. Atten- 
tion is called to the correct order in which the cylinder head bolts 
should be tightened. 

In Fig. 2 is shown a special wrench that is used to tighten down 
the cylinder heads or nuts. With this wrench each bolt can be 



Kfc L ClHyrfer Cyimd^ .aowmg Oder m wbtt Ortiakr Bead Bcita <r 
Stod Note Be I^teed 

Cmn^ e/ Chnfdar CwpmMm 


ti^tened to the same tension insurii^ evenly CMnprKised qrlincte' 
head gaskets, thus preventing blown gaskets a»d aJbo naaking it 
easiCT^ to get compresaon tight ^ints. Ihe wrench laeveats over- 
stressing tJm bolts or studs. Overstresang often causes b<dts m 
studs to stretch and weakai, ami it also causes stripped thr^uis or 
broken bolts aiwl studs in lie cylinder bfoch. 




2 GASOLINE AUTOMOBILES 

On the dial of this wrench are markings, and a pointer moving 
over the dial and markings shows exactly how many pounds pres- 
sure is being put on the studs, nuts, or bolts. 



Fig. 2 Special Wrenda for Tti^tesning CVKuder Heads or Niita 
CowrUs:y of M^Sder Tod M(muf(uMring Co.^ Ddroitt Michiffon 


366 



PISTONS AND PISTON PINS 

(See7oLI,b(>ttamfo!k» 139ta 1«5) 


BUICK PISTONS 

The pistons used in the 1938 Buick cars have a special dome 
shaped head, as dbown in Fig. 1. 

With this construction, in combination with a cylinder head of 
the same shape, higher compre^on ratios are possible. This gives a 





better control of the combustiOTi, and sparic knock is less tto tlmt 
found with flat head pistons u^g the same compression ratio. 

The dome-shaped piston and cylinder head gives g^ter turbu- 
lence to the gases, whiA is a great factor b Aaent combustion and 

fuel economy* . 

The pistons are made light weight afloys heat trea^ and 

giv^ the deetrolytic tr^tmrait, which is known as the anodic treat- 


^7 



4 


GASOLINE AUTOMOBILES 


ment. This oxidizes the surface of the piston, which makes it very 
hard and yet slightly porous, giving greater wearing quality. Oil 
also adheres to the surface, so that an oil film is maintained under 
extreme operating conditions as when starting a cold engine, or when 
the engine runs at a sustained high speed in high air temperatures. 

A horizontal slot between the ring lands and skirt on the cam- 
shaft side and a T-sIot on the left-hand side, combined with cam 



Kg. 2. OldsmobBe Piston Showing TMdk Skirt and 
Balancing Ribs 

Courtesy of OldstndbUe Motor Co, 


grinding, allow the pistons to be fitted to the cylinder blocks at 
normal room temperature of about 70° F. This is about the same 
clearance which would be given to cast-iron pistons. The piston pin is 
locked in the eye of the connecting rod and floats in the piston. 
Piston pins are fitted with a light finger push fit which is about .0003'^ 
to .0004^ at about 70° P. Pistons are selected fitted with clearances of 
.0015 to .0021 " on the 40 series and .0017'' to .0023" on the 60-80-90 
series. 

Clearance of course must be tested always at the point of the 
gr^tet piston diameter- 
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OLDSMOBILE PISTONS 

The pistons on both the 6- and 8-cylinder models are electro- 
hardened aluminum alloy. The pistons have two compression and 
two oil rings, and balancing ribs on the inside Imttom of the skirt as 
shown in Fig. 2. 

Attention is called to the heavy rib at the bottom of the skirt, 
and the thickness of the skirt, and the double top rib. This heavy 
construction minimizes distortion to an extremely small amount. 



1%. 3. OMsfflKjfeile Pitom Sbomiig Ccwspffiiawfca 
CMl Ccsntmt Biai^ MmimmtM aad 


To prevent scoring, the piston is relieved at »eh end of the piston 
pin. To obtain perfect balance, metal has been added to the pi^n 
boss opposite the locking screw. Althoi:^h the piston ^irt is hmvilj 
construct^, it is flexible owing to the horiw>ntal dot provMed on the 
TTiainTOiTm thrust side or valve dde of the pfaton, jwid twO' dots 
as provided on the mi nin nim thrust side shown in f%. 3. Th^ 
partly isolate the head with its thiAer 'sectmn from tl« ddrt, with 
its fdatively thin action and oval contour. dote are Imck^ 
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with remforcing ribs and prevent collapse and assure adequate 
strength. 

To insure adequate cylinder wall lubrication at lower speed and 
during the warm-up period, when there is insufficient throw off from 
the bearing, an oil spit hole is drilled in the upper half of the connect- 
ing rod bearing. When the shaft revolves in the bearing, this oil spit 
hole lines up with the oil hole in the crankshaft as the piston ap- 
proaches top dead center of each piston stroke and a spray of oil is 
shot onto the exposed cylinder wall. 


3 ^ 



VALVE-OPERATING 

MECHANISMS 

(See VeL I, bottom folioe 229 to 


LINCOLN HYDRAULIC VALVE LIFTER ASSEMBLY 

To insure quietness of operation, the clearance between the valve 
lifters and valves is maintained automatically at a zero point in the 
Lincoln hydraulic valve liftere, Fig. L 



1%. 1. Lmeolo Vdhre lifter 

Coitrtifsf &f F&rd M&lw Co. 


Valve lifters are self-adjuslang to compensate for the expansion 
and contraction of the valve stems. Oil iind^ pressure is aipi^ied 
into the valve lifter a^^bly from the main manifdd. 

During the ^rt interval that the valve is off its seat, there is 

371 
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slight oil leakage which occiirs in the valve lifter. This is necessary 
to compensate for any expansion of the valve stem, which natu- 
rally occurs when the valve stem becomes heated because of engine 
operation. 

The leakage of oil is replenished when the valve closes, and this 
eliminates clearance between the lifter and valve stem. Valve opera- 



1%. 2. lincoIn-ZepIiyr Hydraulic Valve Lifter 
Asaejnbly 

Courtesy of Ford Motor Co, 


tion is quiet, and is constantly maintained in the manner described. 
No noise occurs because the valve lifter assembly is always in contact 
with the bottom of the valve stem. 

TTiere is no necessity to ever check valve clearances in the 
Lincoln engine. 

LINCOLN-ZEPHYR VALVE LIFTER ASSEMBLY 

Tlie principle of operation of the Lincoln-Zephyr valve lifter 
a^mbly, Fig. 2, is similar to that described in respect to the Lincoln 
engine, Pig. 1. 


m 
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There m however a slight difference in the constroction of the 
assembly and also in the way that the oil is supplied into the valve 
lifter assembly. In the Lmcoln«Zeph]yT as^mbly, the oil is supplied 
by pressure into the valve lifter assembly from auxiliary-" oil lin^ 
which are fed from the oil manifold. While in the Lincoln, oil under 
pressure is supplied into the valve lifter as^mbly direct from the 
main oil manifold. 




NASH 1941 AMBASSADOR EIGHT FOUR-DOOR SEDAN 

Courtesy of the Nash-Kelvinator Corporation 



CRANKSHAFTS 

(See VoL iKjItcim fdte ^1 to 337 1 


PONTIAC MAIN BEARINGS 

The main bearings on the Pontiac 1938 engine are of the steel 
back babbitt faced type and the upper and lower halves are inter- 
chang^ible. 

No shims are used, and to insure correct clearance the bearing 
caps are inserted in the block. Bearings can be easily replaced, with- 



out r«noving the ^laft from the ei^ne, in the ffdfowmg way: A 
by 1)4' cotter key, shaped as diown in P%. 1, may be ji^aced in the 
oil hole in the crankshaft, and then by rotating the ^aft in the 
proper directbn of rotation the bearing will be raaoved eas3y. 

To r^Iace the upp«‘ half <rf the bming, the |dain edge of the 
bearing AouM be inserted in tl» indented ade d tte upper bearir^ 
holder, and it can be put into pr^tmn by gently rotatn^ the shaft 
and bearing. 

Strid instructions are given by the P<Hil»cComp«iy that bearing 
caps ^Mudd nevM be filed to ts&e up bearing play. caps are 

pert d the cylinder bkxdc assembly and should not be serviced 
separately. 
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1940 80-ClI. IN. TWIN HARLEY DAVIDSON MOTORCYCLE 

Cmrtetv of the Harley Davidson Motorcycle Company 


CARBURETORS 

(See VoL H, bottom foEos 11 to MZ) 


BUICK CARBURETORS 

The following material has been supplied by the Buiek Motor 
Car Company. 

MARVEL CARBURETOR 

General Descrq)tioa. The Model “CD-lB” “Mar\’el” carburetor 
used on Series 40 and the Model “CD-2B” “Mangel" carburetor used 
on Series 60-80-90 are of the plain tube, fixed jet type, and hav’e the 
following features: 

1. A mixture adjustment for idle on each barrel of the carburetor. 

2. A vacuum controlled step-up, or “Eeoneanizer,” which insures, 
automatically, ma x imum eccmcmy for normal operating conditions 
and full power mixture for acceleration, hill climbing, and high-speed 
operation. 

3. Direct action accelerating pump with pump stroke adjust^e 
for seasonal requirements. 

ConstmctuMi. The carburetor is made up of two major units — a 
cast-iron double throttle body, fuel bowl and double mixing chamber 
combined, and a die cast zinc bowl cover and air inlet assambly 
combined. 

The fuel bowl is provided with an atmospheric air vent in the 
cover and two special addition^ vents to improve hot engine op- 
eration. 

Special feature are anbodfed in the nozale and fad passi^ 
construction to prevent “percolafmn” of fad from carfjuretor nozzles 
after a hard run in hot weather. 

C^)eration. Ibe carburetor is provMed with two fioats, two 
complete idle systems, two main nozzle systems, two mefcCTing pin 
and jet systems, two accdCTating pump discharge jets, two mixing 
chambers and two throttle valves. In the sdr^ratic view. Fig. 1, 
only one of each duplicated system is shown, and the descri|A)n to 
follow wiB deal with these daplkate units as a sa^Ic syston. 
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Idle System. With the throttle valve slightly open to permit 
idling, the vacuum helow the throttle on the manifold side is high. 
Very little air passes through the venturi at this time, and with very 
low suction on the main nozzle it does not discharge fuel. This high 
suction beyond the throttle, causes the idle system to function, as the 
primaiy’' idle delivery delivers into the high suction zone beyond the 
throttle. 



BUrCK 1938 


Fig. 1. Buick 1938 Marvd Carburetor 
CottrUty of Bvdck Motor Car Co. 


Fuel from the fuel bowl passes through the metering pin and jet, 
power jet, and into main nozzle bore where it passes through idle 
fuel orifice in the side of nozzle bore into idle fuel channel, thence 
through the idle tube where it is mixed with air which is allowed to 
enter the idle tube through the primary air vent. 

The resultant emulsion of fuel and air passes downward through 
the idle tube to the idle emulsion channel, where an additional 
amount of air is blended with the emulsion through the secondary 
idle air vent. This rich emulsion is finally drawn into the throttle 
barrel through the primary idle delivery opjening, subject to the 
r^ulation of the idle adjusting needle, where a small amoimt of air 
pasring the throttle valve mixes with it, forming a combustible 
mixture for idling the engine. 


37S 



GASOLINE AUTOMOBILES 


15 


The idle adjusting needle controls the quantity of rich emulsion 
supplied to the throttle barrel and, therefore, controls the quality of 
the “curb idle^^ mixture. Turning the needle away from its seat 
enriches the idle mixture to the engine, and turning the needle 
toward its seat thins the idle mixture. 

On ^^curb idle” some air is drawn from the throttle barrel above 
the throttle valve through the secondary idle delivery opening and 
blends with the idling mixture being delivered to the engine, subject 
to regulation of the idle adjusting needle. 

The secondary idle delivery begins to deliver idling mixture to 
the engine as the throttle is opened, coming into play progressively 
and blending with the primary idle delivery to prevent the mixture 
from becoming too lean as the throttle is opened and before the 
main nozzle starts to feed. 

On the Series 40 carburetor a third idle delivery is used to allow 
smoother progression in the fuel delivery from the idle system to the 
main nozzle, and is not required in the Series 60 carburetor, because 
the larger engine pulls more air through the carburetor at the lower 
speeds causing the main nozzle to deliver sooner. 

Metering. All fuel delivery on idle and also at steady car speeds, 
up to approximately 18 miles per hour, is from the idle system. At 
approximately 18 miles per hour, the suction from the increasing 
amount of air now passing through the venturi causes the main 
nozzle to start delivering, and the idle system delivery diminishes 
due to lowered suction on the idle delivery openings as the throttle 
valve is opened for increasing car spe^s. The idle delivery is prac- 
tically nil, until at approximately 40 miles per hour and most of the 
fuel delivery from that point on to the highest speed is from the 
main nozzle. However, the fuel feed at any full throtde speed is 
entirely from the nozzle. 

The idle system and the main nozzle are connected with each other 
by the idle fuel channel. The amount of fuel delivered from either the 
idle system or main nozzle is dependent on whether the suction is 
greater on the idle system or main nozzle, the suction being governed 
by throttle valve position and engine load. 

The main nozzle feeds at any speed if the throttle is open suflB- 
cient to place the engine under load, which drops the manifold 
suction. Under such conditions of low manifold suction at the throttle 
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valve, the main nozzle feeds in preference to the idle system because 
suction is multiplied on main nozzle by restriction of the venturi. 

Main Nozzle. The main nozzle is supplied with fuel which 
passes from the fuel bowl through the economy metering pin jet. 
The fuel then passes upward through the nozzle bore where it is mixed 
with air drawn from the nozzle air vent and is then discharged from 
the nozzle outlet as an air and fuel emulsion into the mixing chamber. 
Air passing .through the nozzle air vent sweeps fuel from the nozzle 
bore under very low suction and, therefore, satisfies any sudden 
demand for nozzle fuel delivery. It also causes the nozzle to feed 
suflicient fuel at very low speeds with the engine under load. 

Vacuum Step«Up (Suction Control Metering Pin ‘‘Economizer'^* 
The vacuum step-up works instantaneously with any change in 
manifold vacuum caused by sudden change in engine load, and is not 
dependent entirely upon throttle position. It is possible to impose a 
heavy load upon the engine, particularly at low speeds, in accelerating 
or dimbing a grade, with the throttle only slightly opened, and under 
these conditions the vacuum step-up operates, giving a full power 
mixture which eliminates missing, "lean feeling'' and ""spots," which 
might otherwise occm* if the engine were operated under heavy load 
with a lean mixture. 

In part throttle acceleration on a level road, the mixture is 
""stepped up" to a power mixture only temporarily, because as the 
engine speed increases with the throttle in one position the manifold 
vacuum increases, and immediately pulls the metering pin back into 
the jet. Likewise, during the warm-up period after starting cold, the 
vacuum step-up operates automatically and instantaneously when 
the engine falters and thus reduces the amount of choking necessary 
to smooth operation. 

Fig. 1 shows the vacuum step-up and the vacuum channel 
transmitting the vacuum below the throttle to the vacuum step-up 
piston. The vacuum step-up piston, to which is attached the metering 
pin lifto, is drawn downward by high suction below the throttle 
valve, against the pressure of the vacuum step-up spring and thus 
lowers the metering pin into the economy metering pin jet thus 
providing a lean mixture for part throttle economy. When the suc- 
tion below the throttle is low, the metering pin is raised from the 
^3onomy metering pin Jet. 
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The power jet then meters a richer full power mixture for full 
throttle or heavy load. The vacuum step-up spring is calibrated to 
allow the metering pin to remain in the jets for marimum economy 
up to a car speed of approximately 75 miles per hour on a level road. 

Accelerating Pump. The accelerating pump dischai^es fuel only 
when the throttle is moved toward the open position, and provides 
additional fuel to keep in step with the sudden inrush of air into the 
manifold when the throttle is opened. 

Through a walking beam and a system of levers, the accelerating 
pump plunger is moved downward when the throttle is opened, thus 
forcing fuel past the pump discharge check valve, through the pump 
discharge jet into the mixing chamber. On closing the throttle, the 
accelerating pump plunger moves upward, thus refilling the pump 
chamber by drawing fuel from the fuel bowl through the pump irJet 
screen and pump inlet ball valve. 

On any quick opening of the throttle, the pump follow-up 
spring yields and permits the pump plunger to prolong the pump 
discharge. Also, built into the pump plunger is a pump plunger by- 
pass valve, which on rapid movement of the throttle permits a portion 
of the accelerating charge to by-pass the plunger back to the fuel 
bowl, thereby aiding the pump folow-up spring in preventing 
^^slugging'’ of a warm engine with fuel. 

The valve spring above the plunger by-pass valve is strong 
enough to hold the valve on its seat for normal operation of the 
throttle, preventing loss of accelerating charge to the engine, except 
when the throttle is opened quickly, as above described. 

Adjustment. If, after checking all other points on the engine, it is 
found necessary to readjust carburetor, proceed as foHows: With the 
engine thoroughly warmed up, set throttle stop screw which bears 
against cold idle control cam mountel on intake manifold so that the 
engine idles at a speed equivalent to 7 to 8 miles per hour on a level 
road. 

There is one idle ad jusring needle for barrel of the carburetor. 

Adjust each barrel separately. TSim the idle adjusting nerfle out 
slowly until the engine ^^roUs^’ :fem richn^, then turn the r^rfle in 
slowly until the engine ^lags” or runs iir^ukrly from I^nn^. Hiis 
step will give an idea of the idle adjustment range and of how the 
engine operates under these extreme Mle mixtures. 
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Prom the lean setting turn the needle out slowly to the richest 
mixture iK>ssible that will not cause the engine to ''rolF' or run un- 
evenly. Repeat this procedure on the other barrel. This adjustment 
will in most cases give a slower idle speed than a slightly leaner 
adjustment, with the same throttle stop screw setting, but it will 
give also the smoothest road operation. 

A change in idle mixture will change the idle speed and it may be 
necessary to readjust the idle speed with the throttle stop screw to 
the desired point. The idle adjusting needles should be from % to 1 
turn from their seats to give a satisfactory idle mixture. 

Caution. Do not turn needles tightly against seats, as grooves 
will be cut into the needles by the seats and will make a satisfactory 
adjustment difficult to obtain. 

LINCOLN CARBURETOR 

The Stromberg type Double E carburetor, as used on the 
Lincoln car, is of the plain tube dual down-draft type, with all 
orifices being fixed. The mixture used throughout the operating range 
is determined by the size of the main metering jet, Fig. 2. The mix- 
tures for idling and closed throttle operation are controlled by the 
idling adjusting screws as shown in Fig. 2. These screws operate on a 
predetermined mixture of gasoline and air, and turning them clock- 
wise provides a leaner mixture. 

As the carburetor supplies mixture to the two cylinder blocks 
individually, either one of the adjusting screws should be turned in or 
out, as found necessary, untU the fastest and steadiest running posi- 
tion from that throttle is obtained. These screws adjust the mixture 
that is fed by either the right or left carburetor barrel. The right 
barrel feeds the right block and the left barrel feeds the left block. 

Adjust either idling adjusting screw so that six cylinders fire 
smoothly. Cutting out one block of cylinders by shorting the low 
tension distributor wire is a good method to use when making the 
idle adjustment. 

The throttle stop screw should be adjusted to give the minimum 
idling speed. If the engine idles too fast or too slow, after completing 
the idling adjustment, the throttle stop screw should be adjusted, by 
turning the screw clockwise to increase the engine speed, and turning 
the throttle stop screw anti-cloekwii^ so it will reduce the speed. 
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Before any carburetor adjustments are made, the engine should 
be run long enough so that the water in the radiator is heated suffi- 
ciently to cause the radiator shutters to open fully. 

To determine if fuel is being supplied to the carburetor, remove 
either of the float chamber plugs to check for fuel at that point. 

The carburetor adjustment should never be changed until all 
other possible sources of trouble have been investigated. Spark plug 
points and distributor breaker points should be properly adjusted 
and cleaned. 

Compressions should be good and equal in all cylinders. 

Intake manifolds and carburetor base and connections should 
be checked for air leaks. 

The accelerating pump shown in Fig. 2 can be adjusted for 
winter and summer operation and should be changed accordingly. 

A greater discharge from the accelerating pump is desirable in 
the winter, and this can be obtained by assembling the accelerating 
pump rod in the hole farthest from the center of the throttle stem. 
Assembling the pump rod in the hole nearest the center of the throttle 
stem will cut down the discharge from the accelerating pump. This 
makes it also desirable for summer adjustment. 

For normal running the carburetor choke control button on the 
instrument panel should be pushed all the way in, and should be in 
that position to make continuous use of the engine. It also must be in 
while making carburetor adjustments. 

A valve in the air intake of the carburetor is operated by the 
choke button. When the choke is used the amount of air admitted 
to the carburetor is decreased, causing a richer mixture to be formed, 
whidb is necessary for starting purposes. The choke should be used 
for starting and warming up the engine only, and then as little as 
po^ible. 

If the choke is used when starting a warm engine, the mixture 
may become too rich preventing the charge being ignited readily, in 
which case the engine should be cranked with the throttle all the way 
out, and without using the choke. 

’Ihe carburetor silencer and air cleaner are attached to the 
carburetor air intake. The air cleaner is located at the forward end 
of the unit, and it not only cleans the air going into the carburetor, 
but it also reduces carburetor noise. 
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To be sure that the engine obtains the correct amount of air at 
all times, the cleaner should be cleaned out periodically. The length 
of time between cleaning depends upon the conditions of the roads 
upon which the car is operated. 

The air cleaner can be cleaned by removing it and washing it in 
gasoline, after which the unit should be thoroughly dried and then 
submerged in a good grade of engine oil and allowed to drip dry 
before installing. 




AXTTOMATIC LATIfH FOR MANTTFACTURIN’O 1941 HtnOSON" TRAlSTSJVflSSIOW'S 

Courtesy of the Hxulson Motor Car Com^tarty 


CLUTCHES 

(See VoL n, bottom folios 259 to 308) 


1938 CHEVROLET CLUTCH 

A distinct departure from the standard clutch, with its coil 
springs, is found in the clutch developed for the 1938 Chev-rolet, in 
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The diaphragm spring is made of a very high quality steel care- 
fully heat treated and shot blasted to assure long life. 

The action of this spring is comparable to the flexing action of 
the bottom of an ordinary oil can. When the clutch pedal is de- 



Fig. 2. Ciievrolet Clutch Pedal Depressed 
Courtesy of Che/orafsi Motc^ Co. 

pressed, the throwout bearing is forced against the diaphragm spring 
fingers, and this causes the diaphragm spring to pivot on the pivot 
rings shown in Fig. 2. 

When the clutch is engaged, the fingers are flat and the entire 
rim on the diaphragm spring exerts pressure against the pressure 
plate, Fig. 3. 

SPRIWG 
PRESSURE 






ENCACCO 

Kg. 3. ChevTc^t Clutch Eng^tged 
Comiesy of Chevrolet Motor Co. 





The action of the dutch pedal when depressed causes pressure 
on the throwout bearing which in turn causes pressure on the inner 
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ends of the fingers, causing a diaphragm action, and the outer ends of 
the fingers near the rim pivot on the inner pivot mg, Fig. 4. This 
action causes the rim of the spring and the pressure plate to move 
away from the clutch disk, thus disengaging the clutch. As the 
clutch pedal is released, the pressure on the throwout bearing is also 


THROWOUT &EARINQ 

FORCES SPRING IK 

THIS DIRECTION 



Fig. 4. ChevTcict Clutch Disengage 
Courtesy of Cherroid Mokar Co. 


released and no longer makes coi^act with the fingers. The spring in 
this material causes the fingers to pivot about the near pivot rings 
and the rim to bear against the pr^sure plate. 

The reduced pedal pressure of this new diaphragm spring clutch 
tends toward more comfortable driving. There is a distinct ease of 
pedal feel not found in the ordinary clutch, for as the clutch is disen- 
gaged, the required pedal pressure decreases during the pedal stroke. 
The adverse is true in respect to other clutches wharein the pedal 
pressure increases during this part of the stroke. 

CHRYSLER CLUTCH COVER ASSEMBLY 

When clutch repairs are made on the Chrysler, De Soto, Dodge, 
and Plymouth cars, accurate adjustment of the clutch release levers is 
necessary for proper clutch operation. After the parts of the dutch 
are assembled, the cover should be put into position. The assembly 
may then be dowly compressed as shown in Fig. 5, making sure that 
the eye bolts and pressure plate lugs are located in the proper holes 
in the cover. While compresdng be sure that the dutch pr^sure 
springs remain on their s^ts. 

The adjusting nut should be screwed down on the eye bolt, 
whie the dutdi is held under compression until the release levers 




26 


GASOLINE AUTOMOBILES 


are adjusted properly. A special fixture, as shown in Fig. 5, is used 
and is as follows; 

A U shaped spacer of the proper thickness is placed under the 
extension gauge as shown at 5 in the illustration: for the Chrysler 
C-18, A"; for the C-19, A"; for the C-20, Yg"; for the De Soto, S-5, 
for the Plymouth, P-5, P-6 passenger cars, -is" and Dodge D-8 
passenger cars spacers should be used. 



Fig. 5. Dodge, Gbryaler, De Soto, and Plymouth Clutch Showing 
Itelease Lever Adjusting Fixture 

1. Eye Bolt Nut; 2. Eye Bolt; Z. Strike Here to Lock; 4. Adjusting 
Finger (part of adjusting tool); 5. Spacer (part of adjusting tool) 

Courteetf of Ckryd^ Corporation 

Tighten the knurled sleeve with the extension gauge arm 
directly above the clutch release lever. Turn the adjusting nut on the 
release lever eye bolt, until the feeler gauge A will just slide with a 
slight drag between the release lever and the extension gauge. All 
rdease levers must be adjusted in the same manner; and they must 
aJI be adjusted to exactly the same height above the machined surface 
of the pr^ure plate, to keep the pressure plate and flywheel parallel 
to each other. 

The adjustment can only be made accurately by using the 
correct clutch compre^ing and adjusting fixture shown. 
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SELECTIVE TRANSMISSION 

(See VoL n, bottom folios S3S to 412) 


PONTIAC TRANSMISSION 

Synchronizing Drums (1938). The 1938 synchronizing drum 
assemblies, Fig. 1, are the same size on the higher gear end as on the 



fig. 1. Pont^ 1938 TraoamisBicm 
Cowrteiy of FomHac Mdbr Co. 


second gear end and are interchangeable. No anti-rattle spring is 
used in the second gear drum as used on past models. 

Each drum assembly, Fig. 2, has two cams instead of three and 
likewise only two detent springs are used in place of three. The 
drums are retained on the dutch gear and second qpeed gear by 
spring wire retainers as shown in Fig. 3. 

Counts Gear Shaft (1938). The counter gear shaft is prevented 
from turning or moving forward by a ball lock at the rear end of the 
shaft The ball lock, as shown in Fig. 4, is retained by a dqjiession 
in the shaft and a slot in the case. 

Rear Bearii^ Retains (1938). The front face of the rear 
bearing retainer extends downward far enough to act as a retainer 
for die counter gear dhaft and the ball lock. 
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Shifter Forks (1938). The bearing area of both shifter forks 
has been reduced on the 1938 transmission to reduce possibility of 



Kg. 2. Synchronizing Drum 
Courtesy of PonUac Motor Co, 


noise. Before removing a transmission for noise, make sure that the 
felt is in place between the transmission and floor covering; that the 
rubber boot is down tight around the transmission tower; and that 



Kg. 3- Syndirouizing Drum and Gear Retaining 
Wires 

Courtesy of Pontiac Motor Co. 


the flloor mat is sealed around the lever properly. If the oil level is 
foo Ii%h or too low it may result in noise. 
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PONTIAC SAFETY=SHIFT GEAR CONTROL 

To give the front seat passengers more space and leg room in the 
Pontiac car, an optional gear shift mechanism has been designed hy 
the Pontiac engineers. This consists of a gear shift lever below the 
steering wheel which swings about the shift shaft held parallel with 
the steering column. Fig. 5. The following description of the optional 
gear shift has been courteously supplied by the Pontiac Company. 

Safety=Shift Gear Control. An optional gear shift is supplied at 
slight extra cost on the 1938 models. It consists of a gear shift lever 



Mg. 4. Cocmfcer Gear Sliaft 
Cornimy ©/ P<miiac Motor Co. 


below the steering wheel which swings about the shift shaft held 
parallel with the steering column as diown in Fig. 5. 

The shift positions are the same as though the standard gear 
shif t lever had been bent over to the right or the whole transmisaon 
turned over on its right side, bringing the familiar up from its 
old position on the floor to a position on its edge under the right-hand 
side of the steering wheel. In this position the shifting is exactly the 
same as the standard type, except that the crosswise movement 
through neutral is an up and down motion. Fore and aft positions 
for reverse and first, second, and high remain undhanged. The clutch 
pedal is used in the same manner as with the conventional g^r diift. 
The optional assembly counts of two linkages: 1. The elector 
linkage; and 2. The shifting linkage. 
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Fig. 6. Details of Pontiac Optional Gear Shift Control 
Courtesy of Pontmc Motor Co. 
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Selector Linkage. The gear shift lever is pivoted in the housing 
at a point approximately 5^ of its length from the outer end. The 
inner end of the gear shift lever, shown in Fig. 5, terminates in a ball 
joint. Motion of the gear shift lever parallel to or in line with the 
steering column moves the selector control rod up or down inside 
the hollow shift shaft. The lower end of the rod is connected to the 
selector control cable which runs into the transmission case and is 
attached to a hook on the selector plate. 

Moving the gear shift lever toward the steering wheel rim makes 
the same selection as moving the standard shift lever to the left. In 
this position it is possible to engage either reverse or low. Moving 
the shift lever away from the steering wheel rim makes it possible to 
engage either second or high. 

Engaging Linkage. The housing in which the gear shift lever is 
pivoted is attached to the hollow shift shaft above the steering 
column. Movement of the shift lever parallel with the steering wheel 
rim rotates the shift shaft. 

A lever is attached at the lower end of the shift shaft. The ball 
jointed control rod connects the lever with the outer lever which is 
attached to the shaft projecting from the transmission cover. A gear 
shift shaft inner lever is attached to the inner end of the transmission 
cover shaft and contacts the shift bar or engaging portion of the shift 
mechanism. Movement of the lever is translated into engaging or 
disengaging the transmission gears. 

The two functions of shift selection and engagement are neatly 
combined with a minimum of parts for simple, positive shift control 
with a minimum of friction and lost play. 

Adjustments. Two adjustments are provided which determine 
the position of the shift lever when the transmission is in neutral. 

Selector Position Adjustment. The selector control cable is 
attached to a hook on the selector plate inside the transmission case. 
Adjustment is made by turning the lock nuts on the end of the 
cable which attach it to the hook. See Fig. 5. 

Adjustment Procedure — 

1. Remove the front floor center plate. 

2. Remove the inspection hole cover from the transmission 
cover. 
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3. Adjust to bring the gear shift lever to the position shown in 
Fig. 6. 

Caution — ^Tighten selector control cable lock nuts securely. 
Note — ^Turning the lock nuts toward the end of the flexible 
wire cable moves the outer end of the gear shift lever away 
from the steering wheel. Turning the lock nuts away from 
the end moves the gear shift lever toward the steering wheel. 

4. Reassemble inspection hole cover and floor center plate. 
Engagement Position Adjustment. The gear shift lever is 

approximately horizontal in the neutral position when it is correctly 



adjusted. This position is regulated by turning the eccentric ball 
stud in 'the transmission case outer lever, shown in Fig. 5. Loosen 
the lock nut on the inner end of the ball stud and turn the stud until 
the shift lever is in a horizontal position. Tighten lock nut securely. 

Lubrication 

The safety-shift gear control is lubricated at assembly and re- 
quire further lubrication only when the parts are disassembled. 
When assembling, apply the lubricant to the following parts: 

1. Threads, plugs, plunger, and bearings in upper end of the 
shift shaft. 

2. Lower end of rod and bearings in lower end of the shift shaft. 

3. Ball joints in ends of gear shift control rod assembly. 

4. Shift shaft anti-rattle spring at upper end of shift shaft. 
Caution — Do not apply lubricant to the selector rod rubber 
sleeve. 
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Gear Shift Control Rod End Adjustment 

Correct adjustment of control rod end plugs is as follows: With 
all parts in proper place, screw end plugs tightly into the seat assem- 
bly and back off plug from to ^ turn and install cotter pin. 

Removal of Gear Shift Lever 

1. Compress fulcnun cups using special tool. 

2. Pull lever out of its mounting. Take care to save the spacing 
shims, anti-rattle washer and tension spring. 

Maintenance Hints 

1. Gear shift lever too close to steering wheel causing inter- 
ference with hand, or too far away. 

Correction — ^Adjust selector cable lock nuts in transmission 
as previously described. 

2. Gear shift lever not horizontal in neutral. 

Correction — ^Adjust eccentric stud on transmission cover 
outer lever as previously described. 

3. Too much lost motion at gear shift lever pivot. 

Correction — ^Remove the shift lever and add shims as re- 
quired to remove excessive clearance. 

4. Rattle at gearshift lever pivot. 

Correction — See that anti-rattle washer is in place and 
sufficient shims are used. 

5. Buzz at inner end of gear shift lever. 

Correction — See that tension spring and plunger spring are 
in place. See that plunger seats on gear shift lever ball. 

6. Too much gear shift lever travel when shifting. 

Correction — Check tightness of lock nut on outer end of 
transmission cover shift shaft. Check tightness of eccentric 
ball stud nut on outer lever and riveted ball stud on shift 
shaft lever. 

7. Selector rod rattles in shift shaft. 

Correction — See if rubber sleeve is in place approximately in 
middle. If no sleeve is present, wrap the center of the rod 
with friction tape to a maximum diameter of 3^ 

8. Buzz or rattle at lower end of shift ddaft. 

Correction — See that anti-rattle spring is in place between 
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upper end of selector control cable and lower end of selector 
rcxi. 

9. Spring pressure too light or too heavy when moving gear 
shift lever for selecting. 

Correction — ^Adjust selector control cable lock nuts in trans- 
mission case as instructed under the heading ^%eIector 
position adjustment/’ 

10. Gear shift control rod rattles or clicks when shifting. 
Correction — See that springs and ball seats in rod ends are 
in place. Adjust end plugs. (See also correction for too 
much gear shift lever travel when shifting.) 

11. Gear shift lever shakes when driving. 

Correction — ^Adjust end plugs in gearshift control rod. See 
that shift shaft anti-rattle spring is in place in the upper 
support. See that transmission cover shift shaft is free in 
transmission case cover. See that plug at the lower end of 
the gear shift control rod is not adjusted too tightly. 

12. Gear shift lever sticks when moved from low speed to high 
speed side. 

Correction — Selector plate does not shift easily. See that 
shift bar end pins do not bind in notches in ends of selector 
plate. See that neutral notches in the shift rails are longer 
than gear position notches to permit selector plate to slide 
freely. Check for warping of selector plate due to improper 
assembly of cover. Plates may be out of line. Check for 
kink in selector control cable. Check lock nuts on selector 
control cable for tightness. See that the gear shift lever is 
not binding at its pivot. 

13. Selector plate or shift bar rattles. 

Correction — ^Remove transmission case cover and see that 
flat anti-rattle spring is in place on the selector plate re- 
tainer attached to the cover. 

14. Gear shift lever hits steering column jacket, or shift shaft 
lower lever hits jacket when shifting. 

Correction — ^Adjust eccentric ball stud on transmission 
cover outer lever to place gear shift lever in approximately 
horizontal position. 

15. Rattle underneath toe board when driving on rough roads. 
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Correction — Selector control cable may be rattling against speed- 
ometer cable. Correct by wrapping friction tape around cables. 

Selector cable may be rattling against steering column. 

Install cable and rattle spring. 

16. Too much gear shift lever travel when selecting. 

Correction — Control cable lock nuts in transmission may be loose. 

Disassembly and Assembly of Safety Shift Linkage (See Fig. 5.) 

1. Remove front compartment floor mat. 

2. Remove center floor panel. 

3. Remove steering wheel (Using J-1143 puller). 

4. Remove gear shift lever (Using J-1140 remover). 

5. Remove the pedal plates. 

6. Disconnect the steering column to instrument panel bracket 
bolts and loosen the bracket clamping bolt. 

7. Remove the left hood side panel, disconnect horn wire. 

8. Disconnect selector control cable at the lower shift shaft 
support and remove the lower support. 

9. Disconnect the control rod at upper end. 

10. Loosen upper support locking bolt and pull upper support 
and shift shaft assembly up and parallel to steering column 
jacket. Slide the rubber grommet up to the steering column 
bracket and slide grommet and bracket off upper end of steer- 
ing column jacket as shift shaft assembly is being removed. 

11. To remove selector rod puU it out through top of shift shaft. 

12. Disconnect the outer lever from the transmission cover shift 
shaft. Lower outer lever and control rod assembly to floor. 

13. Remove inspection hole cover from transmission cover. 

14. Loosen lock nut on end of the selector control cable and 
lift the cable out of the selector plate hook. 

15. Disconnect the selector cable at the side of the transmission 
case and puU the end of the cable out through the side. 
Important: Do not kink the selector control cable. Note its 
location relative to other chassis parts. The cable can be 
pulled out from either below or at the upper end. 

16. Remove the transmission cover screws and lift the cover up 
through the hole in the center of the floor panel. 

Reverse procedure for imssembly. Caution: The selector 
cable should be assembled to pass below the brake pipe. 
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Ptg. 7. Chr 3 rder TrauBmission and O-vrerdrive Unit 


1. ^)eedomet 0 r driT« i^nkm 

2. TnaMmls^kan ^laftlbearlag — ^rear 

3. TraittBoilaBlom abalt bearing snap ring 

4. ConntersliaXt bearing 

5. First and reverse slMIng gear 

6. Traixsmission abait 

7. TrajMmlmtoa clntdb gear sleeve 

8. ri Si^rntgrahAf t. 

2. Ckmatersbaft gear 

10. Overdrive shaft bearing nil seal 

11. Ovardrtve main shaft rear bearing 

12. ^^eedooQieter drive gear 

Cattrtesy 


13. Overdrive main shaft front bearing 

14. Free wheeling cam and rollers 

15. Overdrive clutch shaft 

16. Overdrive clutch pawl and core 
17- Overdrive planet pinion and cage 
18. Overdrive sun gear 

10. Transmission i^aft bearing adapts 

20. Transmission shaft second speed gear 

21. Transmission clutch gear synchronizing ring 

22. Transmission drive pinion 

23. Transmission drive pinion bearing 

24. Transmission drive pinion bearing snap ring 
of Chryder Corporation 


the synchronizer makes it possible to change gears with little noise. 

The proper cut-in speed of the overdrive clutch is set at the 
time of assembly, and to operate at a speed of from 36 to 40 miles 
per hour. 

Tbe factory does not advocate or recommend any change in this 
adjustment; however, should adjustment become necessary the fol- 
lowing operation should be carried out. 

The car should be driven until the lubricant in the overdrive unit 
is warm, after which the rear wheds should be Jacked up and the 
overdrive unit drained of lubricant. 


m 



GASOLINE AUTOMOBILES 


37 


The transmission gears should then be placed in neutral; and the 
pawl slots in the clutch gear, with the adjustment opening in the 
pawl shell and overdrive case, should be lined up by turning the 
propeller shaft in one direction. 

The overdrive control button should be pulled out in the over- 
drive position, and with an assistant holding down the clutch pedal 
far enough to permit the propeller shaft to be turned with a slight 
drag on the clutch, the propeller shaft should be rocked back and 
forth in short strokes to rotate the pawl core until one of the adjusting 
screw heads line up with the hole. 

To prevent the pawl core from rotating, the clutch should be 
again engaged and this will prevent the pawl core from rotating 
while turning the adjusting screw. To increase the cut-in speed, turn 
the screw in or to the right. To reduce cut-in speed, turn the screw 
out or to the left two full turns. Two full turns will change the cut-in 
speed approximately 6 miles per hour. 

The other adjusting screw is brought into position by repeating 
the operation or partially disengaging the clutch wMle ratcheting 
the propeller shaft back and forth. Both screws should always be 
adjusted equal amounts. One screw is made with two screwdriver 
slots while the other has only a single slot, and this is done to aid in 
identifying the two screws when adjusting the cut-in speed so as to 
avoid adjusting the same screw twice. 

Care should be taken to see that the screws are not turned too 
far, otherwise they would interfere with the shell. 

STUDEBAKER OVERDRIVE 

The overdrive unit. Fig. 8, as fitted to the 1938 Studebaker 
Commander and President models, as in preceding models, is to 
reduce the number of engine revolutions at higher car speed. The 
result of this is an increased eiBSciency, an imusual quiet high-speed 
operation and a greater gas economy. 

As the engine rotates at a dower speed when the overdrive is in 
operation, wear on engine parts also is greatly reduced. 

The overdrive operates entirely automatically and starts to 
function at speeds above 40 to 45 miles per hour. 

Adjustment of Overdrive. This adjustment is controlled by 
the setting of the adjusting screws in the overdrive pawl assembly. 
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The adjustment screws control the spring tension on the pawl 
and are accurately set at the factory to permit the overdrive to 
engage at a car speed of between 40 and 45 miles per hour. 

The variation in setting is very limited, and the Studebaker 
Company recommends that the original adjustment be maintained 
wherever possible, 

A correction can be made in the event that the adjustment has 
been changed. 



Kg. 8. Plmntom View of Studebaker Transmission and Overdrive Unit 
CottHeay oj Stttdebaker Corporation 


The transmission cover should be removed from the floor and 
the rear wheels should be jacked up. The plug in the top of the 
overdrive housing should be removed. 

The shift lever should be in neutral free wheeling and then 
turning the propeller shaft backwards until the opening in the clutch 
shell and tiie opening in the overdrive case will enable the operator to 
see if they are lined up with each other and with adjusting screw. 

To increase cut-in, the screw should be turned clockwise and to 
decrease cut-in the screw should be turned anti-clockwise. Con- 
tinually rotate this diaft to make the second screw accessible, and 
then the operation should be repeated, being sure that the screw is 
turned exactly the same amount and in the same direction as in the 
of the first screw. 
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To avoid the same screw being turned, one screw has a single 
slot and the other a cross slot. This makes it possible to identify the 
screws, thus preventing repeating the adjustment accidentally on the 
same screw. 

It is important to see that the screws are not turned out to a 
point where they will interfere with the clutch shell. 

OLDSMOBILE AUTOMATIC TRANSMISSION 

The following information is supplied by courtesy of the Olds- 
mobile Company. 

General Description 

The Oldsmobile automatic transmission, Fig. 9, will be optional 
equipment at extra cost on both 6- and 8-cylinder 1938 models. 

The automatic transmission comprises many features heretofore 
unknown in automobile transmissions. The imit consists of the 
following: 

1. Manual Shift Lever and Shift Lever Box 

2. Head Gear Set 

3. Front Planetary Unit, Brake Band, and Servo 

4. Rear Planetary Unit, Brake Band, and Servo 

5. Oil Pump 

6. Oil Control Unit 

7. Governor 

Manual Shift Lever 

The manual shift lever is located immediately below the steering 
wheel and directly connected to the transmission through a suitable 
linkage, which provides a convenient means for the driver to make 
any necessary manual shifts. 

Head Gear Set 

The head gear set includes a clutch gear, sliding gear, counter- 
shaft, and reverse speed idler gear. By means of the hand shift 
lever, the sliding gear can be made to medi with the clutch gear and 
thus provide a direct coupling with the planetary units and main 
shaft for forward movement of the car. The sliding gear can also be 
made to mesh with the reverse idler gear for reverse movement of 
the car. 
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Fig. 9. Oldsmobile Automatic TransmiBsion 
Courtly of QUsmMU MoUiV Co. 
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Front Planetary and Servo 

The front planetary unit functions as a speed reduction unit 
when the brake band is applied to the planetary drum to prevent its 
rotation. The front planetary unit then becomes a 1.42:1 speed 
reducing unit. 

When the front planetary unit is not functioning as a speed 
reducing unit, it furnishes a direct coupling through an oil pressure 
controlled multiple disc clutch to the rear planetary unit. The oil to 
the clutch is supplied by an oil pump within the transmission. 

A front servo unit is located immediately below the front 
planetary unit. The purpose of the servo unit is to tighten the brake 
band around the front planetary drum. The brake band is applied by 
heavy springs located inside the servo and is released by oil pressure 
applied to the servo piston. 

Rear Planetary and Servo 

The rear planetary unit functions in a manner comparable to 
the front unit; however, the speed reduction through the rear unit 
when locked, is 2.23:1. Because of the greater reduction, the rear 
planetary unit is larger than the front planetary imit. 

When the rear planetary unit is not functioning as a reducing 
unit, the planetary bands are released and the clutch plates locked by 
oil pressure the same as on the front unit. 

In first gear, both front and rear planetary units are acting as 
speed reducing units. In second gear, the rear unit functions as a 
speed reducing gear while the front unit is locked. In third gear, the 
front unit functions as a speed reducing gear while the rear imit is 
locked. In fourth gear, both front and rear units are locked (direct 
drive). 

Oil Pump 

The oil pump, located inside the transmission performs tiie dual 
purpose of supplying lubrication to the various points within the 
transmission and supplying oil pressure to the planetary unit and 
servos. 

The oil pump has two drive and two driven gears. Hie larger 
drive and driven gears are driven off the countershaft and are, there- 
fore, operating any time the engine is running and the dutch engaged. 

m 
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The smaller drive and driven gears are driven off the main shaft and 
operate, therefore, only when the rear wheels are turning. 

When the car is being towed with the shift lever in the '^Neu- 
tral’^ position, the small section of the oil pump only is operating 
to produce sufficient pressure to lubricate the transmission and 
release the planetary bands. 

Oa Control Unit 

The discharge from the oil pump flows to the pressure regulator 
valve where it is distributed to the oil control unit and the lubrication 
system. 

When the transmission is shifted into any forward speed, both 
the large and small drive and driven gears operate together and force 
lubrication through the transmission and to the planetary and servo 
units when required. When the transmission is shifted into reverse, 
the pump serves to lubricate the transmission parts only. 

Distribution of hydraulic pressure (oil controls) to the different 
points of the transmission, as the changing conditions demand, is 
controlled by the three oil valves which are incorporated in a single 
valve body. 

The first valve is known as the rear unit or manually controlled 
valve, which affects the operation of the rear planetary xmit only. The 
operation of this valve is manually controlled by the position of the 
hand shift lever. 

The second valve, known as the front unit or automatic valve, is 
controlled by the governor. This valve affects the operation of the 
front planetary unit only. 

Note: Up to 58 miles per hour (lockout of throttle), the effect 
of the governor upon this valve tending to upshift the transmission 
from third to fourth gear can be overcome by depressing the foot 
accelerator. Above 70 miles per hour, the governor controls this 
valve regardless of the position of the accelerator pedal. 

A third valve is controlled by the throttle position only. This 
valve affects the operation of both the front and rear planetary units. 
This valve does not cause any actual shifting, its only function being 
to bring about smooth shifts at various throttle positions by properly 
positioning the clutch capacity to tire engine torque load which the 
clutch must (any. 
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Governor 

Within the transmission is a two-stage flyball governor, which 
affects the operation of the front planetary unit only. The automatic 
upshifts and downshifts at part throttle occur within the first stage 
travel. With wide open throttle, the 3rd to 4th shift (forced shifts) 
occur within the second stage travel. This governor is driven by the 
same gear on the front unit driving gear which drives the small section 
of the oil pump. The governor controls the automatic upshifts from 
first to second gear and from third to foxmth gear and the automatic 
downshifts from second to first gear and from fourth to third gear. 

Automatic Transmission Operation 

In the automatic transmission, there are two forward driving 
ranges, namely, '""L’’ (Low), "‘H’" (High), and the usual (Re- 
verse) gear selection and (Neutral) position. The “Low’’ range 
of the transmission includes a first and second gear ratio, the ^THigh’^ 
range includes a first, third, and fourth gear ratio. The ranges are 
indicated on a quadrant in connection with the manual shift lever 
on the steering column just below the steering wheel. 

The low range is used for starting a car in motion, rapid accelera- 
tion, hill climbing, and easy maneuvering in traflBc, or when it is 
desirable to use the engine as a brake on a hill, etc. The high range is 
primarily a cruising range and includes a third and fourth gear ratio. 
Although the car can be started in first gear with the shift lever in 
high range, this practice is not recommended. The car performance 
and acceleration will be more satisfactory and transmission life in- 
creased if starts are made with the shift lever in the “Low” range 
position and then shifted to the '"High” range position at 20 miles 
per hour or above. 

The fourth gear is a direct drive and the engine speed in this 
gear is approximately 20% slower than when used with a conven- 
tional transmission in high gear. 

Possible Shifts and Approximate Speed at Whidi They Occur 

As explained above, there ai^ two driving ranges, “Low” and 
^Tligh.” When driving in the “Low” range, the following shifts will 
be automatically made at the car speeds shown: 


mi 
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mit 

Car Spaed 
Miles 
per Hour 

Automatic Upshift (1st to 2nd) Part Throttle 

9 to 10 

Automatic Upshift (1st to 2nd) Full Throttle - 

22 to 25 

Automatic Downshift (2nd to 1st) 

4 to 5 


When driving in ^‘High’’ range, the following “automatic^’ and 


“pressure” shifts will be made: 

1 

Shift 

Car Speed 
Miles 
per Hour 

Pressure Downshift (Srd to 1st) Hot Oil 

2 

Automatic Upshift (3rd to 4th) Part Throttle 

21 to 23 

Automatic Upshift (3rd to 4th) FuU Throttle (Forced Shift) 

65 to 70 

Automatic Downshift (4th to 3rd) 

18 to 15 

Lockout of Throttle Downshift 

' 58 to 62 



Note: The above automatic shifts are made by the governor and 
the pressure shifts are made by oil pressure. 

When driving in fourth gear at part throttle and quick accelera- 
tion is needed, if the accelerator is pushed to the floor board, the 
transmission will immediately downshift into third speed and stay in 
third speed until 65 to 70 miles per hour is attained, when an auto- 
matic shift into fourth speed occurs. This is known as a '‘Forced Shift 
from Third to Fourth.'^ The transmission 'will remain in fourth 
speed until the car speed has been reduced to from 18 to 15 miles 
per hour, unless the accelerator pedal is again depressed to the 
floor board. 

When opening the throttle to obtain a throttle downshift into 
third speed, the governor is over controlled, the throttle linkage 
operating directly with the governor control linkage. 

Important Note: The automatic upshift from third to fourth 
gear (22 to 25 miles per hour) occurs only at this speed with PART 
THROTTLE, The shift will occur at higher speeds as the throttle 
openiag is increased — ^when climbing hiUs, rapid acceleration, etc. 

Therefore, the driver has available third and fourth gear at any 
speeds between 25 to 60 mSes per hour. By depressing the accelerator 
to the floor, an immediate shift is made into third gear and when the 
accelerator pedal is released, tranmaission again shifts back into 
4th gear. 
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REAR AXLES 

(See VoL n, bottom foUos 413 to 474) 


One of the disadvantages found in the cars built m 1937 was the 
propeller shaft tunnel. This is a raised portion found in the floor of 
the body of the car. A low center of gravity necessitates a lower body 
and floor level, and to accommodate the propeller shaft the tunnel 
was found unavoidable. 

In the 1938 cars the manufacturers developed a Hypoid ring 
and bevel gear which makes it possible to offset the bevel gear from 
the center line of the ring gear and downward, thus lowering the 
propeller shaft resulting in the elimination of the shaft tunnel to a 
very large extent. 

To prevent excessive wear of the gears, because of their peculiar 
construction and greater pressure generated between the gear teeth, 
a special lubricant has been devised. 

In the Buick rear axle the S.A.E. 90 Hypoid lubricant is recom- 
mended. New gears of this type should be carefully run in during the 
early stages of new car or new gear operation. Unless extreme care 
is taken gears are likely to score and such scoring causes noisy gears. 
Ordinary 600W lubricant is unsatisfactory in this type of rear axle 
and it should never be used. 




SPRINGS AND SHOCK 
ABSORBERS 

(See Vel. HI, 'bottom folios 95 to 132) 


BUICK REAR SPRING INSTALLATION 

The 1938 Buick cars have coil spring suspension at all four 
wheels, adding greatly to the easy riding qualities of these cars. The 
rear springs are attached to the frame and rear axle by a cup and bolt 
which anchor the end coils. The bolts at the upper cup have right- 
hand threads while those at the lower have left-hand threads. If it is 
necessary to remove the rear sprmgs for repairs or replacement, the 
lower end of the shock absorber must be disconnected from the axle 
bracket, so that the rear end of the car can be raised. This makes it 
easier to use a wrench on the upper and lower retaining bolts. 





BATTERY IGNITION 
MAINTENANCE AND TESTS 

(See Vol. rv, Tjottom folios 111 to 182) 


FORD DISTRIBUTOR 

Fig. 1 shows a cross-sectional view of the Ford distributor. 

The correct timing of the distributor is for the spark to occur 
four degrees before top dead center. 
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As wear takes place on the breaker points, the timing will 
change slightly. However, if the actual engine spark timing has not 
been changed, the readjustment to the correct spacing, for the con« 
tact points, will automatically re-establish the correct timing. 

The breaker points when set correctly should have a spacing of 
.014^ to .016^. The distributor on the Ford engine is provided with a 
vacuum retard by means of which the spark is retarded under load 
in proportion to the load. It is possible to adjust the timing for 
various grades of gasoline by the aid of a vacuum brake without 
disturbing or changing the timing of the part throttle operation. 

To properly adjust the vacuum brake, loosen the lock nuts as 
shown in Fig. 1 and back off the adjusting screw until the engine 
^^pings^" slightly under load. Next, tighten the adjusting screw just 
enough to remove the ''ping.” 
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BATTERY IGNITION SYSTEMS 

(See Vol. ry, bottom folios 83 to 110) 


CHRYSLER IGNITION TIMING 

As it is not always possible to see ignition timing marks on the 
engine parts, where such markings are shown, the Chrysler Company 
suggests the use of a timing light and dial gauge for accurately lo- 
cating the position of the piston when timing the ignition. 



5% 1. Timing Li^t and Dial Indicator Used f«: 

Accurate Ignition Ilining 
Courtesy of Chryder CorporoMon, 


From the following table, which shows the timing of Chrysler 
engines with different cylinder heads, it can be seen that for 
degrees of crankshaft travel piston movement is very slight, and for 
accurate timing accurate measurements must be made. 
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Compresfflon 

Cylinder 

Ignition 

Piston 

McddI 

Ratio 

Head 

Setting 

Location 

C-18 

6.5-1 

Cast iron 

.000' or 0° 

T.D.C. 

C-18 

7.0-1 

Aluminimi 

.004' or 3“ 

A.T.D.G 

C-19 

6.2-1 

Cast iron 

.004' or 3“ 

B.T.D.C 

C-19 

6.5-1 

Aluminiun 

.000' or 0° 

T.D.C. 

*C-19 

7.4-1 

Aluminum 

.004' or 3“ 

A.T.D.C 

0-20 

6.5-1 

Aluminum 

.000' or 0“ 

T.D.C. 

•C-20 

7.45-1 

Aluminum 

.038" or 9“ 

A.T.D.C 


*'Use Ethyl gasoline. 

The dial on the instrument shown in Fig. 1 is marked in thou- 
sandths of an inch, and the pointer quickly shows the piston position 
for any degree of crankshaft setting. When timing the ignition, the 
dial indicator can be placed over No. 6 or No. 8 cylinders. Bring the 
piston up on the compression stroke until the crankshaft is in the 
position relative to dead center as given in the table above. 

The timing here shown has been established for the regular grade 
of gasoline of approximately 70 octane rating. Different rated fuels, 
as well as higher altitudes, affect the amount of ping or detonation 
present- It is found that best power and economy are obtained when 
a slight ping is present under full throttle acceleration between 10 and 
30 miles per hour with the engine hot. Therefore it is permissible to 
vary the timing from the above recommendation to give the condi- 
tion of slight pinging for best performance. 
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WIRING DIAGRAMS AND 
DATA SHEETS 

CHART OF ABBREVIATIONS 


GENERAL 

Amps. — ^Amperes 
V.--Volts 

C. P. — Candle Power 

L. of Firing Order — Right and left determined from driver’s seat 
Max. Chg. Rate — Maximum Charging Rate 
R,P,M. — ^Revolutions per Minute 

D. C.— Double Contact 
MM. — Millimeters 

Side Lights — Side or Parking Lights 

Air Gap — Contacts Closed 

Oil — Oil Ring 

Comp. — Compression Ring 

IGNITION AND VALVE TIMING 

B.T.D.C. or B.T.C.— Before Top D^ Center 

B.B.D.C. or B.B.C. — ^Before Bottom Dead Center 

A.B.D.C. or A.B.C. — ^After Bottom Dead Center 

A.T.D.C. or A.T.C. — ^After Top Dead Center 

T.D.C. at Retard — Top Dead Center; Spark Control Retarded 

IT past T.D.C.— Piston 12® past T.D.C. Spark Control Retarded 

2}^'’ before T.D.C. — ^Piston oii Flywheel, before T.D.C. 

‘‘Ret” at Retard — Marks “Bet” on Flywheel 


LUBRICATION SYSTEM 

Gals. — Gallons 
Qts. — Quarts 

Press. — Pressure to Main Bearings 
Splash — Pressure Circulating Splash 
Splash — Connecting Rod Dips 


REAR AXLE 

Semi — Semi-Fioating 
% Fit. — ^Three-<iuarters floating 
Full Fit. — Full Floating 


CLUTCH 


BRAKES 


Disc. — Multiple disc, ^ther wet or dry Front — ^Front Wl^dte 

Plate — Single or Double Plate Type Rear — Rear Wheels 

Hand — Hand Brake 
Trans. — Transmission Brake 
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AMERICAN BANTAM WIRING DUGRAM, 1938, MODEL 4-CYLINDER 

Courtesy of American Bantam Automobile Company 
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American 

Bantam Model 4-Cylmder Year 1938 Series 

Battery Willard Type 11 Plates Volts 6 Amps* 65 

Frame Connection 

Lighting Head Lights 

Dash, Tail and Stop 
Side Lights 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 10 Amps. Speed 2900 R.P.M. 

Regulation Cut-in 7 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018 *'-.022^' 

Spark Plug — Size Gap .025 ” 

Firing Order 1-3-4-2 
Timing T B.T.C. 

Engine Bore 2.2 Stroke 3 '' Taxable H.P. 7.8 

Piston Ring-— Width Oil 1— Comp. 2— 

Diam. 2.2 Gap .004 to .006 

Oiling — Type Pressure and Splash Capacity 6 Pints 
ValTes Intake Timing — Open 19° B.T.C. Close 50° A.B.C. 

Intake Clearance .006 ^ Warm 

Exhaust Timing— Open hT B.B.a Close 12^ A.T.C. 

Exhaust Clearance .009 ^ Warm 
Carburetor Tillotson 

Cooling System Thermo Type Capacity 6 Qts. 

Steering Camber 2^, Caster 5°, Toe In 

Clutch Rockford Facings Moulded x 8^6*' x 2 Required 

Gear Ratio Spiral Gears 

Axle Semi-Floating 

Brakes Front 17"^ x x 

Mechanical Rear 17^xlH^x%' 

Hand Rear Service 
Lining Semi-Moulded 

Diagram 38-1 
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Biiick Model 8-CyIinder Year 1938 Series 40-60 

Battery Delco-Remy Type 17EI-W Volts 6-8 Amps. 110 

Frame Coimectioii N^ative 

lighting Mazda 2320L Head Lights 32-21 C.P., 6-8 Volts 

1154 Dash, Tafl and Stop 21-3 C*P., 6-8 Volts 
55 Sidelights 1.5 C.P., 6-8 Volts 

Starter and Generator Delco-Remy 

Generator Cold Max. Chg. Rate 28-31 Amps. Speed 40 Miles per Hour 

Delco-Remy Regulation 3rd Brush, Voltage Cut-in 6.4 to 7 Volts Cold 

Relay Air Gap Contact Gap .018 *^-.025 

Ignition Contact Breaker Gap .0125 '"-.0175*' 

Delco-Remy Spark Plug— Size 14 M.M. A.C. Gap .023 '^-.028*' 

Firing Order 1-6-2-5-8-3-7-4 
Timing 4° on 40, 6"* on 60 full advance 
Bore 40-3%% 60-3% Stroke 4^% 4%" Taxable HJP. 30.63 

Piston Ring— Width Oil Comp. and 

Diam. %% Gil .010 ''-.015^ Comp. .OlOVOlS*' 

O iling — Type Pump Capacity 40 — 6 Qts. 60 — 8 Qts. 

Valves Intake Tuning— Open 40—13% Close 40—60" A.B.C. 

60—14" B.T.C. 60—71" A.B.C. 

Intake Clearance .0015 *'-.0035*' 

Exhaust Timing — Open 40 — 55% Close 40 — 22" A.T.C. 

60—56" B.B.C. 60—25" A.T.C. 

Exhaust Clearance .0021*'— .0039' 

Carburetor Stromberg or Marvel 

Cooling System Centrifugal Type Pump C^iiadty 40— 13M Qts. ! 

60—17 Qts. 

Steering Camber — to +1° Caster ± Reverse Toe In 0' 
autch Plate Facings 40— 10' x 6% 60— 11' x 6J^' Woven 2 Required 

Gear Ratio 40— Ring Gear 44 Pinion 10 

60— Ring Gear 39 Pinion 11 

AyIa Semi-Floating Hypoid Spiral Bevel Gears 

Front Primary 40 — 9 %^ x IM*" x 60—9%' x 2' x 

Rear Secondary 40-12^" x IM" x ^12M"x2'xM^ 

Hand Rear Service 

lin-iiig Primary ^oe Woven, Secondary Shoe MouMed 

IMagram 38-2 

m 


Brakes 

Beii<Mx 

Hydraulic 
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Buick 

Model S-Cylinder 

Year 1938 Series 80-90 

Battery 

Delco-Remy 

Type 17E1-W 

Volts 6-8 Amps. 110 



Frame Co*mection 

Negative 

lighting 

Mazda 2320L 

Head Lights 

32-21 C.P. 6-8 Volts 


1154 

Dash, Tail and Stop 

21-3 C.P., 6-8 Volts 


55 

Side lights 

1.5 C.P., 6-8 Volts 

Starter and Generator 

Delco-Remy 


Generator 

Max. 

Chg. Rate 28-31 Amps. 

Speed 40 Miles per Hour 


DelcoRemy Regulation 3rd Brush, Voltage Cut-in 6.4 to 7 Volts Cold 

Relay Air Gap Contact Gap .018 *'-.025 

Ignition Contact Breaker Gap .0125 ''-.0175*' 

Delco-Remy Spark Plug-Size 14 M.M. A.C. Gap .023 *'-.028 

Firing Order 1-6-2-5-8-3-7-4 
Timing 6° Full Advanced 


Engine 

Bore 3% Stroke 4^6' 

Taxable H.P. 37.81 


Piston Ring— Width Oil Com., and 


Diam. 3^*' 

Gap Oa .010 '-.015' 


Oiling— Type Pump 

Capacity 9 Qts. 

Valves 

Intake Timing — Open 14° B.T.C. 

Intake Clearance .0015 *'-.0035*' 

aose 71° A.B.C. 


Exhaust Timing— Open 56° B.B.C. 
E^aust Clearance .0021 "-.0039 " 

Close 25° A.T.C. 

Carburetor Stromberg or Marvel 



Cooling System Centrifugal Type Pump Capadty 17 Qts. 

Steering Camber — 34° to 4-1° Caster Reverse J^° ± Revere Toe In 0** 

Clutdi Plate Fadngs Woven ll*'x6J4^ 2 Required 

Gear Ratio 80 — Ring Gear 46 Pinion 11 

00 — Ring Gear 41 Pinion 9 

Axle Semi-Floating Hypoid Spiral Bevel G^rs 

Front Primary 80- 9%" x 2' x 90-12J4" x 2** x M*' 

Brakes Eear Secondary 80— 12^ ' x 2" x 54*" 90— 143€ ' x 2'^ x M*" 

Bendix 

Hydraulic Hand Rear Service 

lining Primary Shoe Wov^ Sw>ndary Shoe Moulded 

Diagram 38-3 
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CHEVROLET WIRING DIAGRAM, 1938, MODEL 6-CYLINDER 

Courtesy of Chevrolet Motor Company 
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Chevrolet Model 6-Cyliiider 

Battery Deleo 


Year 1938 Series 

Amps. 100 


lighting 


Speed 35 M.P.H. 

Cut-in 7.5 Volts 
Contact Gap .015 *'-.025 * 

Gap .040' 


Type 17M Volts 6 

Frame Connection Negative 
Head Lights 6-8 Volts 

Dash, Tail and Stop 6-8 Volts 
Side Lights 6-8 Volts 

Starter and Generator Delco-Remy 
Generator Cold Max. Chg. Rate 26-30 Amps. 

Regulation 3rd Brush, Voltage 
Relay Air Gap .060 '-.070' 

Ignition Deleo ' Contact Breaker Gap .018' 

Spark Plug — Size A.C. 46 
Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

Engine Bore 3J^' Stroke 3Ji' 

Piston Ring — Width Oil 1 — 

Dianu 3}^' 

Oiling— Type Pump 

Valves Intake Timing— Open 9° B.T.C. 

Intake Clearance .006 ' to .008 ' Hot 
Exhaust Timing— Open 52° B.B.C. Close 1° B.T.C. 

Exhaust Clearance .013 ' to .015 ' Hot 
Carburetor Carter WL-lJi*^ 

Cooling System Centrifugal Type Pump Capadty 14 Qts. 

Steering Camber }4° Caster Toe In 5^ 

Clutch Plate Facings Woven 6M' x 9' x 2 Required 

Gear Ratio 4.22 to 1 

Axle Semi-Floating Hypoid Gears 

1 F^ont 22^' X IH’ x»/i6' aearance Slight Drag 


Taxable BLP. 29.4 
Comp. 2— 

Gap .005' 

Capadty 6 Qts. 

Close 29° A.B.C. 


iBear 22^' x IM' x 
HydrauHc Rear Service 

lining Moulded 


Back 4 Notches 


DiafiTam 38-4 


m 
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Courtesy of Chrysler Corporation 
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Chrysler Model 6-Cylmder Year 1938 Series Royal 

Battery Willard Type 15 Plate Volts 6 Amps. 119 

Frame Connection Positive 

Lighting Mazda 2331 Head Lights 32-32 C.P., 6-8 Volts 

Mazda 55-1158 Dash, Tail and Stop lj^2-21 C.P., 6-8 Volts 

Mazda 55 Side Lights 1 M C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 28 Amps. Speed 1900 to 2430 R.P.M. 

Regulation 3rd Brush, Voltage Cut-in 
Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020 

Spark Plug— Size 14 M. M. Champion Gap .025 
Firing Order 1-5-3-6-2-4 

Timing Cast-Iron Head T.D.C. Aluminum Head 3° A.T.C. 
Engine Bore Stroke 4^^*^ Taxable H.P. 27.34 

Piston Ring— Width Oil 2— Comp. 2— 

Diam. ZW Gap .007^ to .015*^ 

Oiling— Type Pump Capacity 5 Qts. 

Valves Intake Timing— Open 8° B.T.C. Close 42° A.B.C. 

Intake Clearance .008^ Hot 

Exhaust Timing— Open 48° B.B.C. Close 2° A.T.C. 

Exhaust Clearance .010*" Hot 
Carburetor Carter BB 

Cooling System Centrifugal Type Pump Capacity 5 Gals. 

Steering Caster J^° to 2J4° Camber —34° to -}-34° Toe In 
Clutch Borg & Beck Facings Woven 6 x 10 x 34*" 2 Required 
Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Semi-Floating 

( Front 1934*" x 2*^ x Qearance Heel .006 Toe .010 

Bear 19}^’ x 2' x aearance Heel .006' Toe .010' 

Hand 17i4'x2'x%' Trans, aearance .025' 
laning Moulded Diagram 38-5 

m 




Courtesy of Chrysler Corporation 
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Chrysler Model S-Cylinder Year 1938 Series Imperial 

Battery Willard Type 17 Plate Vrfts 6 Amps. 120 

Frame Connection Positive 

lighting Mazda 2331 Head lights 32-^ C.P,, 6-S Volts 

Mazda 55-1158 Dash, Tah and Stop 1 J4^21 C.P., 6-8 Volte 

Mazda 55 Side lights Ij^ C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 28 Amps. Speed 2200 R.P.M. 

Regulation 3rd Brush, Voltage Cut-in 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018*' 

Spark Plug— Size 14 M. M. Champion Gap .025®' 

Firing Order l-6-2-5^8-3-7-4 

Timing Cast-Iron Head 3° B.T.C., Aluminum Head T.D.C. 
Engine Bore 334^ Stroke 4J^*' Taxable HLP. 33.80 

Piston Ring— Vndth Oil 2—%*' Comp. 2— 

Diam. 3 ' Gap .007 ^ to .015 *' 

Oiling— Type Pump Cecity 6 Qte. 

Valves Intake Timing — Open 2° B.T.C. Ctose 44® A.B.C. 

Intake Clearance .006 " Hot 

Exhaust Timing — Open 46® B.B.C. Oose 4® A.T.C. 

Exhaust Clearance .010 ' Hot 
Carburetor Stromberg AAV2 

Cooling System Centrifugal Type Pump Capadty 20 Qte. 

Steering Caster te) 234^ Camber to Toe In 

Clutch Borg & Beck Facings Woven 634' xll®'x34' 2 Required 
Crear Ratio Ring Gear 43 Pimon 11 Hypoid Gears 
AHe Semi-Floating 

I Front 21^'' x 2®' x Oearanoe Hed .006*' Toe -010*' 

Lockheed Rear 21^' x2 ' Oearance Hed .OOS' Toe .010' 

Hydraulic | x 2' x Ttmis. Caearance 

lining Madded 
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DE SOTO WIRING DIAGRAM, 1938, MODEL 6-CYLINDER 

Courtesy of Chrysler Corporation 
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De Soto Model S-Cylindfer Year 1938 Series 

Battery Willard Type 15 Plate Volts 6 Am]^ 105 

Frame Connection Positive 

Lighting Mazda 2331 Head lights 32-32 C.P., 6-8 Volts 

Mazda 55 & 1158 Dash, Tail and Stop IM, 3, 21 C.P., 6-8 Volts 

Tvlazda 55 Side Lights 1 H C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 28 Amps. Speed 2420 R.P.M. 

Regulation 3rd Brush, Voltage Cut-in 6.4 Volts 
Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020*' 

Spark Plug-Size 14 M.M., Auto Lite Gs^ .025*' 

Blring Order 1-5-3-6-2-4 

Timing Standard T.D.C., Aluminum Head 3*^ A.T.C. 

Engine Bore 3 ** Stroke 4M Taxidile HJP. 27.34 

Piston Ring- Width Oil 2-^6 ' Comp. 2- H 

Diam. SH"" Cap .007 " to .015 

Oiling— Type Pump Capacity 5 Qts. 

Valves Intake Timing — Open 8® B.T.C. Close 42° A.B.C. 

Intake Clearance .008*' Hot 

Exhaust Timing — Open 4^ B.B.C. Close 2° A.T.C. 

Exhaust Clearance .010 ** Hot 
Carburetor Carter BB 

Cooling System Centriftigai Type Pump Capadty 5 Gallons 

Steering Caster W Camber JC* Toe In Vfii' 

Clutch Borg & Beck Facings Woven 6' x 10' x 2 Required 

Gear Ratio Ring Gear 41 Pinion 10 Hypoid Gears 
Axle Semi-Floating 

/Ront 18?^'x2'x%' CSearance Hed .006' Toe .010' 
^^toed \ Rear ISM"' x 2' x aeaiance Heel .006' Toe «0' 

Hydraulic | 1714' x 2' x Transnassion CSMuance .<B5' 

Ksgram 38-7 


Tiniiitg Moulded 
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Dodge 

Model B-Cylinder 

Year 1938 S«ies 

Battery 

Willard Type 15 Plate 

Volts 6 Amps. 92 


Frame Connection 

Positive 

Lighting 

Mazda 2331 Head lights 

32-32 C.P., 6-8 Volts 


Vlazda 55, 1158 Dash, Tail and Stop 

134-21-3 C.P.. 6-8 Volts 


Mazda 55 Side lights 

C.P., 6-8 Volts 


Starter and Generator Auto-Lite 
Generator Hot Max. Chg. Rate 28 Amps. 

Regulation 3rd Brush, Voltage 
Relay Air Gap 


Speed 2500 M.P.M. 
Cut-in 7 Volts 
Contact Gap 


Ignition 


Engine 


Valves 


Contact Breaker Gap .022' 

Spark Plug— Size 14 M.M. G^ .025' 

Plring Order 1-5-3-6-2-4 
•nming T.D.C. 

Bore 3Ji ' Stroke 4?^' Taxable BLP. 25.35 

Piston Ring- Width Oil 2-5^' Comp. 2-)^' 

Diam.SM*' Gap .007' 

Oiling — Type Pump Ca^dty 5 Qts. 

Intake Timing— Open 6° A.T.C. Close 46® A.B.C. 


Intake Clearance .006' Hot 

Exhaust Timing — Op^ 42® B.B.C. Close 8® A.T.C. 

Exhaust Clearance .008' Hot 


Carburetor Stromberg EXV2 

Cooling System Centrifugal Type Pump Capaiity 15 Qte. 

Steering Camber Caster 2® Toe In 0 

Clutch Borg & Beck Fadngs Woven 6' x 10' x M'' 2 Requhed 

Gear -Ratio Ring Gear 41 Pinion 10 Hypoid Gear 

Axle Semi-Floating 

/Front 18M'"x2'x 1^6*' Qearance Heel .006 ' Toe .010' 

(Rear 18%' x 2' x Q^ranee Hed .0«' Toe .010' 

Hydraulc | 17H'' x 2' x Trans. Clearance .025' 

lining Moulded 


Digram 38-8 
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FORD WIRING DIAGRAM, 1938, SERIES V-8-8S, V-8-60 

Courtesy of Ford Motor Company 
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Ford Model S-Cylinda: 


Year 1938 Series V-8-85, 
V-8-60 


Battery Own 

Type 

Tolts 6 

Amiw, 100 


Frame Connection 

Positive 


Lighting 

Head Lights 

6-8 Volts 



Dash, TaO and Stop 

6-8 Volts 



Side lights 

6-8 Volts 


Starter and Generator 

Own 




Generator Own Max. Chg. Rate 18 Amps. Speed 

Regulation 3rd Brush. Cut-in 7 Volts, 

10 M.P.H. 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .014*^ 

Spark Pliig--Size 60—14 M.M., 85-18 M.M. Gap .025 

firing Order 1-5-4-8-6-3-7-2 

Timing 

Engine Bore 3.062 Stroke 3.75 Taxabte HJP. 30 

Piston Ring— Width Od 1— Comp. 2—%*' 


Diam. 3.062 G^ Oil .005 Comp. .009 

Oiling— Type Pump Capadty 5 Qts. 85; 4 Qts. 60 

Valres Intake Timing — Open B.T.C. Close 54 A.B.C. 

Intake Clearance .013^ 

Exhaust Timing — Open 573^° B.B.C. Close 6}^® A.T.C. 


Exhaust Clearance .013^ 

Carburetor Stromberg 

Cooling System Centrifugal Type Ptunp Cai^ty 22 Qts. 85 

15M Qts. 60 


Steering Camber 1® Caster 8® Toe In 14*" 

Clutch Plate Facings 60— Woven 6*" x 834*" x 34 *" 2 Respired 

80— 5M''x9*'x.l37*^ 2 Required 
Gear Ratio 60— Ring Gear 40 Pinion 9; 85—34 and 9 
Axle M Floating Spiral G^rs 

Front 2634^ x IM*" x Oearanm .010^ 

Rear 2634' x 1J4' ^ durance .010' 

Hand 4 Wb^ 

Tiniag Wovm 

TMagrwa BSr-O 


Brakes 

Own 

Mechanical 


435 




m 



GASOLINE ALTOMOBILES 


73 


Graham 

Model S-Cylinder 

Year 1938 Swies Sapa:' 
charger and Cnstom 

Battery 

Willard Type 15 Plate 

Volts 6 Amps. 105 


Frame Connection 

Positive 

Lighting 

Mazda 2330 Head Lights 

32-32 C.P., 6-8 Volte 


Ivlazda 51 & 55 Dash, TaU and Step 1-3-21 C.P., 6-8 Volts 
Mazda 1 158 Side Lights 1 K C.P,, 6-8 Volte 

Starter and Generator Delco-Pemy 

Generator Hot Max. Chg. Rate 28 Amps. Speed 3600 R.P.M. 

Regulation Voltage Cut-in 6.5 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018'' 

Spark Plug— Size 14 M.M. Champion Gap .025^ 

Firing Ord^ 1-5-3-6-2-4 
Timing Exhaust Cic®e Alark Full Advance 
En^e Bore 3Ji'' Stroke Taxable H.P. 25.35 

Piston Rmg— Width Oil 1— Comp. 2—%®' 

Diam. Gap .010*' 

Oiling— Type Pump Capadty 5 Qts. 

Valves Intake Timing — Open 4J'^° B.T.C. Close 47}^ A.B.C. 

Intake Clearance .010" 

Exhaust Timing — Open 473^° B.B.C. Ckwse 43^® A.T.C. 

Exhaust Clearance .010" 

Carburetor Marvel 

Cooling System Centrifugal Type Pump Capadty 16J^ Qts. 

Steering Camber 1° Caster 3® Toe In " 

Clutch Long Fadngs Moulded 2 Required 

Gear Rado Ring Gear 47 Pinion 11 
Axle Semi-Floating Hypoid Gears 

f Front 23" X IM X Clearance Heel .006" Toe .010" 

I 

Lockheed Rear 23'xl5<'xJi' Caearaace Bed .006' Toe .010' 
Hydraulic | TT.iMi t 2' x Transmission CSearance 16' 

Tiniiig Moulded 

Efegram ffi-IO 
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Graham 

Model S-Cylinder 

Year 1938 Series Standard 
and Spedal 

Battery 

Willard 

Type 15 Plate 

Volts 6 Amps. 105 



Frame Connecdon 

Positive 

Lighting 

Mazda 2330 

Head lights 

32^ C.P., 6-8 Volts 


Mazda 51 and 55 Dash, Tail and Stop 1-3-21 C.P., 6-8 Volts 


Mazda 1 158 Side Lights 1 C.P., 6-8 Volte 

Starter and Generator Delco-Remy 

Generator Hot Max. Chg. Rate 18 Amps. Speed 2900 R.P.M. 

Regulation Voltage Cut-in 6.8 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018*" 

Spark Plug— Size 14 M.M. Champion Gap .025^ 

Hring Order 1-5-3-6-2-4 
Timing Model 96 T.D.C. FuU Advanced 
Engine Bore 3 M"' Stroke 4?^' Taxable H.P. 25.35 

Piston Ring— Width Oil 1-1%' Comp. 2-%' 

DiamuSM*^ Gap .010' 

Oiling — Type Pump Capacity 5 Qts. 

Valves Intake Timing— Open 4J^® B.T.C. Close 47 A.B.C. 

Intake Clearance .010' 

Elxhaust Timing — Open 4714° B.B.C. Close 434° A.T.C. 

Exhaust Clearance .010' 

Carburetor Marvel 

Cooling System Centrifugal Type Pump Capacity 15 Qls. 

Steering Camber 1° Caster 3° Toe In 

Clutch Long Fadngs Moulded 6'x9J4*'xJ4' 2 Require 

Gear Ratio Ring Gear 47 Pinion 11 

Axle Semi-Floating Hypoid Gears 

Front 23' x IJ^ ' x M' Clearam^ Heel .006' Toe .010' 

R^r Clearan<» .006' Toe .010' 

Hand 17%" x 2' x Trans. ClearMi^ W 

lining Mo ulded 

^11 

m 


Brakes 

Lockheed 

Hydraulic 
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Hudson Model 6-CyImder Year 1938 Series 

Battery National Type 17 Plate Volts 6 Ami^ 105 

Frame Connectioii Pceitive 

Lighting Mazda 2331 Head lights 32-32 C.P., 6-8 Volts 

Mazda 55-1158 Dash, Tail and Stop 134^21 C.P., 6-8 Volts 

Mazda 55 Side Lights IK C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 29 Amps. Speed 3!^ R.P.M. 

Regulation 3rd Brush, Voltage Cut-in 7 Volts 
Relay Air Gap Contact G^ 

Ignition Contact Breaker Gap .020' 

^lark Plug — Size 14 M.M. Champion Gap .032 ' 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

En^e Bore 3' Stroke 5' Taxable HLP. 21.6 

Piston Ring— Width Oil 2— llg*' Comp. 2—^' 

Diam. 3 ' Gap .009' to .011 ' 

Oiling — Type Plunger Capaiaty 6 Qts. 

Valves Intake Timing— Open lOj^*" B.T.C. Close 60® A.B.C. 

Intake Clearance .006' Hot 

Exhaust Timing — Open 50® B.B.C. Close A.T.C. 

Exhaust Clearance .008' Hot 
Carburetor Carter WDO 

Cooling System Centrifugal Type Pump Capadty 12}^ Qte. 

Steering Caster 1® to 2® Camber 1® to 13>^® Toe In 0' to 

Clutch Wet Plate Facings Cork 6 x 9M' x 

Gear Ratio Ring Gear 37 Pinion 9 Spiral Gears 

Axle Semi-Moating 

[ Front 22J^' x IM' x Q^rance .010' 

Bendix Rear 2234' x IM' x OmrsMm .010' 

Hydraulic | g^nd Rear Service 

l^Eung Moulded 
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Biiigram 38-12 
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HUDSON WIRING DIAGRAM, 1938, MODEL 8-CYLINDER 

Qourtesy of Hudson Motor Car Company. 
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Hudson 

Model S-Cylinder 

Year 1938 Smes 

Battery 

National Tjrpe 19 Plate 

Volts 6 Amt^ 125 


Frame Connection 

Positive 

Lighting 

Alazda 2331 Head lights 

32-32 C.P., 6-8 Volts 


Mazda 55-1158 Bash, Tail and Stop 134 C.P., 6-S Volts 


Mazda 55 Side lights 134 C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 29 Amps. Speed 35 M.P.H. 

Regulation 3rd Brush, Voltage Cut-In 7 Volts 
Relay Air Gap Contact Gap 

lotion Contact Breaker Gap .017^ 

Spark Plug— Size 14 M.M. Champion Gap .032 
B^ng Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore 3*^ Stroke 434* Taxable HLP. 28.8 

Piston Ring— Width Oil 2— 3^*", Comp. 2—36* 

Biam. 3 ' Gap .OC^ *^—.01 1 

Oiling — Type Plunger CapadLty 9 Qts. 

Valves Intake Timing — Open 1034® B.T.C. Close 60° A.B.C. 

Intake Clearance .006*' Hot 

Exhaust Timing — Open 50° B.T.C. Oo^ 18J£° A.T.C. 

Exhaust Clearance .OCB*" Hot 
Carburetor Carter WDO 

Cooling System Centrifugal Type Pump C^padty 1734 Qte- 

Steering Caster 1° to 2°, Camber 1° to 134® Toe In 0*^ to 34* 

Clutch Wet Plate Fadngs Cork 6?4' x 9M* x 

Gear Ratio Ring Gear 37 Pinion 9 G»r 

Axk Semi-Floating 

Front 231^ x IM* x 36* Qearan« .010** 

Rear x x 36* -OlO"" 

Hand Rmr Service 
lining Moulded 

^13 


l^nkes 

Bendix 

Hydraulic 
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HUPMOBILE WIRING DIAGRAM^ 1938, SERIES E-822 

Courtesy of Hupp Motor Car Corporation 
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Hupmobile Model 6-Cylmder Year 1938 Seri^ E-822 


Battery Willard Type 17 Plate Yalta 6 Amps 120 

Frame Coimectiioii Positive 

lighting Mazda 2320 Head lights 21-32 C.P., 6»8 Volts, Dble. Con. 

Mazda 1158 Dash, Tail and Stop 3-21 C.P., 6-8 Volts, Dble. Con. 
Mazda 63 Side lights 3 C.P., 6-8 Volts, Dble. Con. 

Starter and Generator Auto-Lite 

Generator Max. Chg. Rate 26.8 Amps. Speed 9.5 M.P.H, 

Regulation 3rd Brush, Voltage Cnt-In 6.6 Volts 
Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .022 ' 

Auto-Lite Spark Plug-Size 18 M.M. Champion Gap .0^*^-.030*^ 

Firing Order 1-5-3-6-2-4 
Timing T.D.C. 

Engine Bore 3 34*" Stroke 4 Taxable ILP. 29.42 

Hston Ring— Width Oil 2 — Comp, 2 — 

Dianu 3^^' Gap 

Oiling— Type Pump Capadty 6 Qts. 

Valves Intake Timing— Op^ Close 

Intake Clearance .010*' 

Exhaust Timing- Open 
Exhaust Clearance .013 *' 


Carburetor 

Cooling System Type Caiwidty 18 Qts. 

Steering Camber 1°, Caster 2® Toe In 

Clutch Borg & Beck Fadngs 2 Moulded and Woven 6J4' x 9%*" x 
Gear Ratio Ring Gear 50 Pinion 11 
Axle Semi-Floating Hypoid Gmrs 
Front X 2*^ x 

Lockheed Rear 20%*^x 2*^ x 
Ha«d Bear Service 
lining Moulded 


DiagrMn ^14 
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Lincoln 

Battery 

Lighting 


Model V- 12-Cylinder Year 1938 Series 

Exide Type Volts 6 Ami^ 147 


Frame Coimection Negative 

Head lights 32 C.P., 6-8 Volts 

Dash, Tail and Stop 

Side Lights 1 H C.P., 6-8 Volte 


Starter and Generator Auto-Lite ' 

Generator Hot Max. Chg. Rate 18 Amps. Speed 20 M.P.H. 

Regulation 3rd Brush, Voltage Cut-In 

Relay Air Gap Contact Gap 

lotion Contact Breaker Gap .020 

Spark Plug— Size 18 M.M. Champion Gap 
Firing Order 1-4-9-8-6-2-11-10-3-6-7-12 
Timing T.D.C. Retard 


Engine Bore 334*^ Stroke 4}4*^ Taxable ELP. 46^8 

Piston Ring- Width Oil 2-%^ CoEcip. 

Diam. 3H*^ ^ .007 ''j Comp 

Oiling Type Pump Capainty 12 Qts. 

Valves Intake Timing— Open Close 

Intake Clearance Zero 

Exhaust Timing — Op^ Close 

Exhaust Clearance Zero 
Carburetor Stromberg EE 

Cooling System Centrifugal Type Pump C^wucity 8 Gals. 

Steering Camber 1% Caster IM*’, Toe In 34*" 

Clutch Long Facings Woven 7*^ x 12' x .137' 2 Requirwi 
Gear Ratio Ring Gear 55 Pinion 12 


Axle FuU-Floating Spiral Gears 


Brakes 

Bendix 

Mechanical 


Front 3334^ X 2^"^ X M'' 
Bear 3334*^ x 2J4" x 
'Hand 4 Wheels 


Cfeijance .010' 
O^trance .010' 


lining Moidded 


Dtagram, 38-15 
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Lincoln-Zephyr 

Battery Own 
Lighting 


Model 12-Cylmd^ Year 1938 Series 


Type Volts 6 Amps. 100 

Frame Connection Pc^itive 


Head lights 6-8 Volts 

Bash, Tail and Stop 6-8 Volts 
Side Lights ' 6-8 Volts 


Starter and Generator Own 

Generator Hot Max. Chg. Rate 26 Amps. Speed 30 M.P.H. 

Regulation Voltage and Current Cut-In 7 Volts 
Relay Air Gap Contact Gi^ 

Ignition Contact Breaker Gap .OlAVOie*" 

Spark Plug— Size 18 M.M. Champion Gap .0^*'-.030‘^ 
firing Order lI^2R-^Ir4R-3L-lR-6L-6R-2L-3R-4L-6R 
Timing 

Engine Bore 2 %‘' Stroke Taxable HP. 36.39 

Piston Ring— Width Oil 1— §6*^; Comp. 2—%' 

Diam. Gap 

Oiling— Type Pump Capacity 5 Qts. 

Valves Intake Uming— Open 19J^ B.T.C. Close 5434® A.B.C. 

Intake Clearance .000' 

Exhaust Timing — Open 57J4° B.B.C. Close 1634^ A.T.C. 

Exhaust Clearance .000' 

Carburetor Chandler Groves 

Cooling System Centrifugal Type Pump Capacity 30 Qls. 

Steering Camber Caster 4®, Toe In 

Clutch Long Fadngs Woven 6' x 10' x .137' 2 Required 


Gear Ratio Ring Gear 39 Pimon 9 

Axle M ' Floating Hypoid Gears 

Front 23J4' x 1 ' x Olearancse .010' 

Rear 23%' x 1%' x Qearance .010' 

Hand 4 Wheds 
lining Moulded 


Brakes 

Bmdix 

Mechanical 


M^ram 38-16 
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OldsmobOe Model 6- and 8-Cylinders Year 1938 Series F and L-37 


Battery 

Delco 

Type 6 Cyl. 15E1-W, 8-17 El-W 

Frame Connection 

Volts 6 Ami^ 6-94, 8-1 10 
Negative 

Lighting 

2320L 

Head Lights 

21-32 C.P., 6-8 Volts 


1154 

Dash, Tail and Stop 

21-3 C.P., 6-8 Volts 


55 

Side lights 

1 C.P., 6-8 Volts 


Starter and Generator Delco-Remy 

Generator Cold Max. Chg. Rate 26-30 Amps. Speed 30-35 M.P.H. 

Regulation 3rd Brush, Voltage Cut-In 5.6-7.0 Volts 

Relay Air Gap .016 '-.020 ' Contact Gap .016 '-.022 ' 

Ignition Delco Contact Breaker Gap F-38-.020' L-38-.015' 

Spark Plug-Size 14 M.M. AC Gap F-38-.040' 

L-38-.030' 

Firing Order 6, 1.5-3-6-2-4; 8, l-6-2-5-^7-4 
Tlmiiig T.D.C. on F, 2° B.T.C. on L 

Engine Bore Stroke F-43^', Tax. HJP. F-28.4, L-33.8 

Hston Ring- Width F OE 2-%',L 2%'; Comp. F L 2-%' 

Diam. F 3%% Gap F ^d L, .009-.014 on Oi and Comp, 

Oiling— Type Pump Capacity F-6 Qts., L-7 Qts. 

Valves Intake Tlm.-Op. F 5° B.T.C., L T.D.C. Close F 45*^ A.B.C., L 35“ A.B.C. 
Intake Clearance .008' Warm on Both Models 
Exhaust Tim.— Op. 45° B.B.C. on Both Chse F 5“ A.T.C., L 10° A.T.C. 
Exhaust Clearance -Oil ' Warm on Both Models 
Carburetor Carter 385-S 

Cooling System Centrifugal Type Pump Capacity F 17 Qts., L 21 Qts. 
Steering Camber 1^', Caster Toe In 

Clutch Plate Facings F L 6'xlO'xJ^' 2 Required 

Gear Ratio Ring Gear 35 Pinion 8, on Both Models 
Axle Semi-Floating Hypoid G^rs 

Front Primary F 9^16 1016 a. .010' 
Rear Secondary F 11%'xlM'xli', L 
BEand Rear Service 

lining Primary Moulded, Secondary Wovm and Compr^^d 


Brakes 

Bendix 

Hydraulic 
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PACKARD WIRING DIAGRAM, 1938, MODEL e-CYLINDER 

Courtesy of Packard Motor Car Company 
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Packard 

Model G-Cylinder 

Yrar 1938 Series 

Battery 

Willard Type 

Volts 6 AmpL 95 


Frame Connection 

Pc^itive 

lighting 

Head Lights 

6-8 Volte 


Dash, TaO and Stop 

aB Volts 


^de lights 

6-8 Volts 

Starter and Generator Delco-Remy 


Generator 

Hot Max- Chg. Rate 26.5 

Speed 3400 R.P.M. 


Regulation Voltage 

Cut-In 6.5 


Relay Air Gap 

Contact Gap 

Ignition 

Contact Breaker Gap .020 ^ 



Spark Plug— Size 10 M.M. AC Gi^ .028*" 

Firing Order 1-5-3-6-2-4 
llniing B.T.C. 


Engine Bare 334^ Stmke 43^^ Taxable H.P. 29.4 

Piston IKng— Width Oil 1— Comp. 2—3^*' 

IHam.SM'' Gap .007*^ 

Oiling — Type Pump Capacity 6 Qts. 

Valves Intake Timing— Open 1° B.T.C. C^ise A.B.C. 

Intake Clearance .007 Warm 

Exhaust Timing — Open 45° B.B.C. Oose 5° A.T.C, 

Exhaust Clearance .010'" Warm 
Carburetor Chandler Groves 

Cooling System Centrifugal Type Pump Capadty IS Qls- 

Steering Camber }^°, Caster 1 J^° Toe In 34*^ 

dutdi Long Facings Woven 6*" x 2 Required 

Gear Ratio 4.54-1 

Axle Smii-Floating Hypoid Gears 
Frimt 24^ x IJi'" x 
Bendix Rear 24^ x 1|^' x 54*^ 

H«MiEeaxSemce 

TJbibtg 
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PACKARD WIRING DIAGRAM, 1938, MODEL S-CYLINDER 

Courtesy of Packard Motor Car Company 
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Packard 

Model 8-CyIinder 

Year 1938 


Battery 

Delco-Remy 

Type 

Frame Connection 

Volts 6 

Positive 

Ami^ 114 

Lighting 


Head lights 

Dash, Tail and Stop 

Side lights 

6-8 Volts 

6-8 Volts 

6-8 Volts 


Starter and Generator 

Auto-Lite 




Generator Hot Max. Chg. Rate 25.5 Amps. Speed 2500 R. P. M- 

Regulation Voltage Cut-In 7 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .015*" 

Spark Ping— ^ze 10 M.M. AC Gap .0^®" 

Firing Order l--6"2-5-'S“3“7“4 
Uming B.T.C. 

Engine Bore 3M' Stroke I^ixal^ HJP. 33.8 

Piston l^ng— Width Oil Comp. 2— 

IMam-SM*^ Gap .007^ 

Oiling— Type Pump Capadty 6 Qts, 

ValTes Intake Timing — Open 1® B.T.C. Close 39® A.B.C. 

Intake Clearance .007' Warm 

Exhanst Uming — Open 45® B.B.C. Oose 5® A.T.C. 

Exhanst Clearance .010' Warm 
Carburetor Stromberg 

Cooling System Centrifugal Type Pump Capacity 16 Qte- 

Steering Camber Caster 134% Toe In 34*" 

Clutch Long Fadngs Woven 5' x 10' x .137' 2 Required 
Gear Ratio 4.36-1 

Axle Semi-Floating Hypoid Gears 
f Front 26'x 

Bendix ! Rear 26' x IJi ' x 14' 

Hydraulic ( 3^4 Service 

liniTIg 
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PLYMOUTH WIRING DUGRAM, 1938, MODEL 6-CYLINDER 
Courtesy of Chrysler Corporaiion 
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Plymouth Model G-Cylinder Year 1938 


Battery Willard Type Volts 6 Amps- 90 

Frame Connection Positive 

Lighting Mazda 2331 Headlights 32-32 C.P., 6-8 Volts 

Mazda 55-1158 Dash, Tafl and Stop 1J4^21 C.P., 6-8 Volte 

Mazda 55 Side Ughts IM C.P., 6-8 Volte 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 26-29 Amps. Speed 30 M.P.H, 

R^nlation 3rd Brush, Voltage Cut-In 7.1-7.7 Volts 
Relay Air Gap Contact Gap .015 *'-.025 ^ 

Ignition Contact j^eaher Gap .020*' 

Spark Ping— Size 14 M.M. Gap .025*' 

Kring Order 1-5-3-6-2-4 
Timing 4° A.T.C. 

Engine Bore 3}^" Stroke 4?^** Taxable BLP. 23.44 

Piston Ring— Width Oil 2—^"; Comp. 2— 

Diam.3K' Gap .007 *'-.015*' 

Oiling — Type Pump Capacity 5 Qte- 

Valves Intake 'Timing— Open 6° A.T.C. Close 46® A.B.C. 

Intake Clearance .006*' Hot 

Exhaust Timing — Open 42® B.B.C. dose 8® A.T.C. 

Exhaust Clearance .0(^*' Hot 
Carburetor Carter 

Cooling System Cmiteifugal Type Pump Capadty 3J4 GaloM 

Steering Caster 3°-5®, Camber Toe In 

Clutch Borg & Beck Fadngs WovCTt 55^" X 9M' X .m** 2 Required 

Gear Ratio Ring Gear 39 Pmion 10 H 3 rpoid Gears 

Axle Semi-Floating 

[ Front 171 %*' X 2' X Clearaiice Heel .006^; Toe .012* 

Rear 17%" x 2" x %*' aearance HedI .OOe"; To© .012" 
Hydraulic ^ x 2" x Transmi^^ba Qmranc® 


lining Moulded 
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PONTIAC WIRING DIAGRAM, 1938, MODEL e-CYLINDER 

Qquriesy of Ponliac MoU)r Company 




GASOLINE AUTOMOBILES 


95 


Pontiac Model 6-Cylinder Year 1938 Series 

Battery Delco Type 15-E-lW Volts 6 Amps. 1 

Frame Conneetioii N^ative 
Lightiiig 2320L Head lights 6-8 Volts 

87 and 56 Hash, Tafl and Stop 6-S Volts 

55 Side lights 6-8 Volts 

Starter and Generator Delco-Remy 

Generator Cold Max. Chg- Rate 26.4-30.4 Amps. Speed 3250 R.P.M. 

Regulation 3rd Brush, Voltage Cut-In 6.5 Volts 
Relay Air Gap .18'^-.025*^ Contact Gap .18'-.025' 

Ignition Contact Breaker Gap .0^*' 

Delco-Remy Spark I^ug — Size 14 M.M. AC Gap .025 

firing Order 1-5-3-6-2-4 
Timing 4° B.T.C. Retard 

Engine Bore Stroke 4*^ Taxable HJP. 28.3 

Piston Ring— Width Oil, 1—%'; Comp. 2— H*' 

Diam. 374 ' G^ .007"-.017" 

Oiling — Type Pressure Capacity 6 Qts. 

Valves Intake Timing — Open 5° B.T.C. Close 3^ A.B.C. 

Intake Clearance .011 '^-.013*' Hot 

Exhaust Uming — Open 45® B.B.C. Cloee 5® B.T.C. 

Exhaust Clearance .011 *^-.013*^ Hot 
Carburetor Carter W1 1}^*" 

Cooling System Centrifugal Type Pump CiNI>adty 16 Qts. 

Steering Qister M®, Camber Toe In 0*" 

Clutch Plate Facings 2 Moulded 10*'x6''xK"' 

Gear Ratio Ring G^r 35 Pinion 8 

Axle Semi-Floating Spiral Gears 

Front 23]4*' x IW x 14' aearanoe .010' 

R^ 23^'xlM*'x^' amran«.010' 

Hand As Above R^x Smdce 
lining Moulded 

IMagram ^-21 


I^^es 

B^dix 

Hydraulic 
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Pontiac 

Model 8-Cylinder 

Year 1988 

S«ies 

Battery 

Delco 

Type 17-E-lW 

Volts 6 

Amits. 112 



Frame Connection 

Negative 


Lighting 

2320L 

Head lights 

6-8 Volts 



87L and 55 

Dash, Tail and Stop 

6-8 Volts 



55 

Side Lights 

6-8 Volts 



Starter and Generator DelcoRemy 

Generator Cold Max. Chg. Rate 26.4-30.4 Amps. Speed 3250 R.P.M. 

Regulation 3rd Brush, Voltage Cut-In 6.5 Volts 
Relay Air Gap ,18' to .025' Contact Gap .18'-.025' 

Ignition Contact Breaker Gap .015' 

Delco-Remy Spark Plug—Size 14 M.M. AC Gap .025 ' 

Miing Order 1-6-2-5-8-3-7-4 
Timing 4® B.T.C. Retard 

Engine Bore 3 StrokeS?^' Taxable HJP. 33.8 

Piston Bing— Width Oil, 1—^'; Comp. 2— 

Diam. 3M ' Gap .007 '-.017 ' 

Oiling — Type Pump Capacity 7 Qts. 

Valves Intake Timing — Open 5° B.T.C. Clo^ 39° A.B.C. 

Intake Clearance .011 '-.013' Hot 
Exhaust 'liming— Open 45° B.B.C. Close 5° A.T.C- 

Exhaiist Clearance .011 '-.013' Hot 
Carburetor Carter Wl-1§4 

Cooling System Centrifugal Type Pump Opacity 19 Qts. 

Steering Caster Camber Toe In 0' 

dutch Plate Fadngs 2 Moulded 10' x 6' x 
Gear Ratio Ring Gear 35 Pinion 8 Spiral Gmrs 

Axle Semi-Floating 

Front 23?4' x IM*" x 14' aearance .010' 

Brakes 

Bendix Rear 2Si^' x 1%' O^^ance .010' 

Hydraulic As Above Rear Service 

lining Moulds 
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Studebaker Model Ommander Year 1938 Series 

Battery Willard Type WHT-2-105 Volts 6 105 

Frame Conxiectloii Positiye 

lighting Mazda 2331 Head lights 32-32 C.P., 6-3 Volts 

Mazda 55-1158 Dash, Tati and Stop 1 M-2-21 C.P., 6-8 Volts 
Mazda 55 Side lights C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Kate 22 wAonpe. Speed 2600 R.P.M. 

Regulation 3rd Brush, Voltage Cut-In 6.4 Volts 
Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .018 *'-.024 ' 

^;>ark Plug— ^ze 18 M.M. Champion Gap .025" 

Firing Order 1-5-3-6-2-4 
Uming B.T.C. 

Engine Bore 3% Stroke 4?^" Taxahfe BLP. ^.35 
Piston Ring— Width Oil 1~^%* Comp. 2— 

Diam. 33^6*' Gap Oil .013"-.018"; Comp. .0i3"-.018*' 
Oiling— Type Pump Capacity 5J^ Qts. 

Valves Intake Timing — Open 15° B.T.C. Oose 49^ A.B.C. 

« 

Intake Clearance .016 " CoH 

Exhaust Timing — Open 54° B.B.C. Close 10® A.T.C. 

Exhaust Clearance .016" Cold 
Carburetor Stromberg BX026 

Cooling System Centrifugal Type Pump Capadty 14 Qte. 

Steering Caster Camber Toe In 14 

Outch Boig & Beck Facings Composition 55*^ " x 9M ' x .137 " 2 R^pired 

Gear Ratio 4.55-1 Hypoid Gears 

Axle Semi-Floating 

f Front 19^14" x 2" x Clearanee Anchor .0(^" Hstan *010" 

[Rear WHs' x 2' x 5^^' C3earance AndwH- .OOS' I>&ton .010' 
Hydraulic | jfear Service 

Tilting Moulded 

I^agram ^23 


m 
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Studebaker Model Presadent Year 1938 S«ies 

Battery Willard Type WHT-2-106 V(rilts 6 106 

Frame Connection Positive 

Lighting Mazda 2331 Head Lights 32-32 C.R, 6-S Volts 

Mazda 55-1158 Dash, TaH and Stop 1 J4-2-21 C.P., 6-8 Volts 

Mazda 55 Side Lights 13^ C.P., 6-8 Volts 

Starter and Generator Delco-Pemy 

Generator Hot Max. Chg. Rate 26 Amps. Speed 1750 R.P.M. 

Regulation 3rd Brush, Voltage Cut-In 6.4 Volts 
Relay Air Gap Contact Gap 

Ignition Contact Breaker G^ .018 '^-.024*' 

Spark Plug— Size 18 M.M. Champion Gap .025*" 

Jlring Order 1-6-2-5-8-3-7-4 
Timing T.D.C. 

Engine Bore 3 Stroke 4^*^ Taxahib H JP. ^ 

Piston Ring — Width Oil 1 — 34*^; Comp. 2 — 

Diam. Gap Oil .013 ‘^-.018*^; Comp. .013'^-.018" 

Oiling— Type Pump C^»adty 8 Qte. 

Valves Intake 'Hming— Open 15® B.T.C. Close 49® A.B.C. 

Intake Clearance .016 ^ Cold 

Exhaust Timing— Open 54° B.B.C. Cl<^ 10° A.T.C. 

Exhaust Clearance .016 Cold 
Carburetor Stromberg AA016 

Cooling System Centrifugal Type Pump Capacity 17 Qte. 

Steeling Caster Camb^ Toe In 

Clutch Long Facings Composition 6*" x 9.5 x .125*" 2 R^pired 
Gear Ratio 4.55-1 Hypoid Gears 

Axle Semi-Floating 

f Front 19^36*" x x 1^*" Clearance Anchor .006' Piston .010' 

Brakes \ 

Lockheed ! Rear IQiJii*' x x Clmmam Anchor .0(^' Kston .010' 

(Hand Service 
lining Moulded 

Dia^Mn .38-24 


m 
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TERRAPLANE WIRING DIAGRAM, 1038, SERIES 81 

Courtesy of Htidson Motor Car Company 
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Terraplane Model 6-Cyliiider Year 1938 Series 81 


Battery National Type 17 Plate Vrfts 6 Amps. 105 

Frame Connectioii Positive 

lighting Mazda 2331 Head lights 32-32 C.P., 6-8 Volts 

Mazda 51,55, llSSDash, TaU and Stop lH-3-21 C.P., 6-8 Volts 
63 SSde lights 3 C.P., 6-8 Volts 

Starter and Generator Auto-Lite 

Generator Hot Max. Chg. Rate 18 Amps. Speed 

Regulation 3rd Brush Cut-In 7.0 Volts 

Relay Air Gap Contact Gap 

Ignition Contact Breaker Gap .020 

Spark Plug — Size 14 M.M. Champion Gap .032*' 

Firing Ord^ 1-5-3-6-2-4 
Timing T.D.C. Retard 

Engine Bore 3*^ Stroked' Taxable H.P. 21.6 

Piston Ring- Width OE 2-^^; Comp. 2-16' 

Diam. 3' .Gap .000 '-.01 1 ' 

OOing — Type Plunger Capadty 6 Qts. 

Valves Intake Timing— Open 10J4° B.T.C. Close 60® A.B.C. 

Intake Clearance .006' Hot 

Exhaust Timing — Open 50® B.B.C. Close 18M° A.T.C. 

Exhaust Clearance .008' Hot 
Carburetor Carter 

Cooling System Centrifugal Type Pump Capacity 12% Qts, 

Steering Caster l°-2®, Camber 1®-1 Toe In 0-J^' 

Clutch Single Plate Fadngs Cork Insert 5J^' x x 

Gear Ratio 4}4-l 

Axle Semi-Floating Spiral Gears 

^ , f Front 22K' X l?i' X Clearance .010' 

Ry silir Ag [ 

Bendix ! Rear 22)^' x IM" x C3earan<» .010' 

(Hasdltoar Service 
lining Moulded 
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FOOT switch^ wire connector 
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WILLYS WIRING DIAGRAM, 1938, SERIES 38 

Courtesy of Willy s-Ov&rland Incorporated 
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WUlys 

Model 4-CyImder 

Year 1938 Smes 38 

Battery 

U. S. L. 

Type 13 Plate 

Volts 6 Amj^ % 



F¥ame Connection 

Negative 

Lighting 

RP-11 

Head Dghts 

32-21 C.P., 6-8 Volts 


G6and58 

Dash, Tail and Stop 

3-3-21 C.P., 6-8 Volts 


G4H 

Side lights 

1-5 C.P., 6-8 Volts 

Starter and 

Generator 

Auto-Lite 


Generator 

Cold Max* Chg* Rate 16 Amps. 

Speed 2500 R.P.M. 


Regulation 3rd Brush 

Cut-In 7 Volts 



Relay Air Gap 

Contact Gap 


Ck>ntact Breaker Gap .020 

Spark Ping— Size 18 M.M. Champion .025*" 
Firing Oder 1-3-4-2 
Uming 5® A.T.C. Retard 

Bore3H^ Stroke 4?^*" Taxahks HJP. 15.6 

Piston Ring— Widtib Oil 1—^%*"; Comp. 3—%*" 

Diam* 3^ Gap .OC^ ** 

Oiling — Type Pump Capacity 4 Qts. 

Intake Timing — Open T.D.C. Close 45° A.B.C. 

Intake Clearance .010' Cold 

Exhaust Tuning — Open 40° B.B.C. Oose 5° A.T.C. 

Exhaust Clearance .010' Cold 
Carburetor Tillotson 

Cooling System Centrifugal Type Pump Capacity 11 QtB- 

Steering Camber 2°, Caster 3°, Toe In 3%' 

Clutch Borg & Beck Fadngs Moulded 5}^' x x 2 R«|uiied 
Gear Ratio Ring Gear 43 Pinion 10 

Axle Semi-Floating Spiral Gears 

F*ront 19%*'xlM''x aearance .010' 

Rear 19%' x IM x % CIearan« .010' 

Hand 4 Whedfe 
fining Moulded 

Kagraa 


Brakes 

Bendix 

Mechanical 


Ignition 


Engine 


Valves 
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Homs for passenger <!ars 

26 

adjusting tone 
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air-gap adjustment 
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27 
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Ignition 


analyzer 
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timing with synchroscope 

300 
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pa^enger car lighting 

24 
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lamp reflectors 

13 

lamp service 

24 

light beams 

18 

light switches 

20 

parking lamps 

23 

tail and stop lamps 

23 


Note,— For page numbers, see fact of pages. 


Page 

Lincoln 


carburetor 

382 

hydraulic valve lifter assembly 371 

Lincoln-Zephyr valve lifter 


assembly 

372 

M 


Marvel carburetor 

377 

Motor analysis 

315-363 

analyzing ignition units 

357 

car equipment tune-up 
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Motor tune-up equipment tests 320 

burnt valve 

350 

carburetor tests 

353 

choke test 

352 

choked mufflers 

351 

coil testing notes 

338 

comparative coil test 

342 

compression test 

331 

condenser test 

346 

cooling-system test 

357 

cranking test 

321 

current draw test 

324 

factory coil specifications 

343 

Ford coil 

343 

generator test 

327 

ground test 

342 

heating ignition coil 

339 

heating two coils 

343 

horn test 

356 

hydrometer test 

320 

ignition cable test 

346 

ignition-distributor test 

336 

ignition test 

333 

ignition timing test 

352 

lighting test , , 

355 

loose valve-stem guides 

351 

momentary discharge test- 

-20 

seconds 

323 


474 



INDEX 


3 


Page 

Motor tune-tip equipment tests 


(continued) 
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valve timing 351, 353 
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weak valve springs 350 

windshield wiper test 355 
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Nash mechanically operated 


windshield wiper 2 ^ 

O 

Oldsmobile 

automatic transmission 403 

pistons 369 

Pistons and piston pins 367 

P 

Pa^enger car horns 26 

Passenger car lighting 11-28 

backing lamps 24 

bulbs 11 

dome lamps 24 

headlamps 14 

instrument lamps ^ 

lamp reflectors 13 

lamp service suggestions 24 

light beams 13 

light switches ^ 
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main bearing 

375 

safety-shift gear control 

m 
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Rear axles 

409 

S 

Selective transmission 

391 

Chrysler overdrive unit 

400 

Oldsmobile 

m 

Pontiac 

391 
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trol 

3^ 

Studebaker overdrive 

401 

Spark plug tester 

299 
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2^ 

Springs and shock absorbers 

411 

Studebaker overdrive 

401 

S 3 mchroscope 
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repairs ^9 
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assembly 371 
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